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Process Water Trenches," Rev. 0. If you have questions, please contact me or your staff may

contact Rudy Guercia, of my staff, at (509) 376-5494.

Sincerely,

Mark S. Fr nch ederal Project Director
AMRC:RFG for the Ri orridor Closure Project

Attachment

cc w/attach:
L. E. Gadbois, EPA
Administrative Record, H6-08 (300-FF-2 OU)

cc w/o attach:
S. L. Feaster, WCH
T. Q. Howell, WCH
D. L. Plung, WCH
J. P. Shearer, CHPRC
G. B. Snow, WCH
C. P. Strand, WCH



It .

WASTE SITE RECLASSIFICATION FORM

Operable Unit: 300-FF-2 Control No.: 2012-099
Waste Site Code(s)/Subsite Code(s): 316-3

Reclassification Category: Interim 0 Final El
Reclassification Status: Closed Out El No Action 0 Rejected El

RCRA Postclosure 0 Consolidated El None [I
Approvals Needed: DOE 0 Ecology El EPA 0
Description of current waste site condition:
The 316-3, 307 Disposal Trenches, Process Water Trenches waste site is located on the eastern side of the 300 Area,
southeast of the 340 Facility within the 324 Building security fence line. From 1953 to 1963, the site received wastes
from the 300 Area Laboratory expansion facilities including the 329 Biophysics Laboratory, 327 Radiometallurgy Building,
324 Radiochemistry Building, 326 Pile Technology Building, and 329 Mechanical Development Building. The trenches
were taken out of service in 1963, and the contaminated sediments were excavated and transported to the
618-10 Burial Ground. In 1965, the unit was backfilled with uranium-contaminated material scraped from the bottom of
the 316-1 South Process Pond, and covered in fly ash from the 300 Area Ash Pits. Several 300 Area buildings were built
on top of the backfilled trenches. In 2008, all of these facilities were demolished and only building slabs remain.

Excavations and sampling in the backfilled trenches in 1987 found discolored soil and radionuclide, metals, and organic
chemicals contamination. Three remedial investigation boreholes were drilled through the trenches in late 1991 and early
1992 to investigate the nature and extent of contamination. The analytical results showed uranium and polychlorinated
biphenyls to be elevated but below industrial direct exposure cleanup levels. Additional subsurface characterization was
conducted in 2012 with a 316-3 Waste Site Subsurface Investigation Plan, PLN-0012, Rev. 0, June 2012, Washington
Closure Hanford, Richland, Washington (WCH 2012) to confirm the results of the previous investigations and determine if
the site may be closed out as a No Action site. Seven test pits (WCH 2012) were excavated in accordance with remedial
action objectives established by the Interim Action Record of Decision for the 300-FF-2 Operable Unit, Hanford Site,
Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington (300-FF-2 ROD)
(EPA 2001). The selected remedy involved (1) evaluating the subsite using available process information,
(2) demonstrating through subsurface investigation sampling and field screening that cleanup goals have been achieved,
and (3) proposing the subsite for reclassification to No Action.

Basis for reclassification:
Test pit focused sampling results were evaluated in comparison to cleanup levels. In accordance with this evaluation, the
investigation sampling results support a reclassification of the 316-3 waste site to No Action. The current site conditions
achieve the remedial action goals for an industrial scenario established by the 300-FF-2 ROD (EPA 2001). The results of
test pit sampling demonstrate that residual contaminant concentrations meet human health direct exposure cleanup
levels for industrial land use and applicable standards for groundwater and river protection. Because the waste site was
determined to only achieve cleanup levels for industrial land use, institutional controls to maintain industrial land use are
required as established in the 300-FF-2 ROD (EPA 2001). The basis for reclassification is described in detail in the
Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches, Process Water Trenches Waste Site
(attached).



WASTE SITE RECLASSIFICATION FORM

Operable Unit: 300-FF-2 Control No.: 2012-099
Waste Site Code(s)/Subsite Code(s): 316-3

Regulator Comments:

Waste Site Controls:
Engineered El Yes 0 No Institutional Controls: I Yes El No O&M l Yes 0 No
Controls: Requirements:
If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Decision, TSD Closure Letter, or other relevant documents:
The 316-3 waste site does not meet the remedial action goals and remedial action objectives for unrestricted land use;
therefore, institutional controls to maintain industrial land use at this site is required as established in the 300-FF-2 ROD
(EPA 2001).

M. S. French
DOE Federal Project Director (printed) gnature Date

N/A

Ecology Project Manager (printed) Signature Date

L. Gadbois __/ 7 (3
EPA Project Manager (printed) Signature EFate
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Attachment to Waste Site Reclassification Form 2012-099

REMAINING SITES VERIFICATION PACKAGE FOR THE
316-3, 307 DISPOSAL TRENCHES, PROCESS WATER

TRENCHES WASTE SITE

EXECUTIVE SUMMARY

The 316-3, 307 Disposal Trenches, Process Water Trenches waste site is identified as a 300-FF-2
Operable Unit candidate site in the Interim Action Record ofDecision for the 300-FF-2 Operable
Unit, Hanford Site, Benton County, Washington (300-FF-2 ROD) (EPA 2001). The 316-3 waste
site consisted of two trenches, each 180 m (600 ft) long, and 9.1 m (30 ft) wide at the east end,
tapering to 3.0 m (10 ft) wide at the west end. Each trench contained a 13-cm (5-in.) vitrified
clay pipe across the length of the unit. Most of the 316-3 waste site is within the 324 Building
security fence.

The 316-3 waste site received wastes from the 300 Area Laboratory expansion facilities
including the 329 Biophysics Laboratory, 327 Radiometallurgy Building, 324 Radiochemistry
Building, 326 Pile Technology Building, and 329 Mechanical Development Building from 1953
to 1963. When the trenches were taken out of service in 1963, the contaminated sediments were
excavated and taken to the 300 North (618-10) Burial Ground. The trenches were backfilled
with 316-1 process pond scrapings and fly ash from the 300 Area Ash Pits in 1965. Several
300 Area buildings were built on top of the backfilled trenches.

Excavations and sampling in the backfilled trenches in 1987 found discolored soil and
radionuclide, metals, and organic chemicals contamination. Three remedial investigation
boreholes were drilled through the trenches in late 1991 and early 1992 to investigate the nature
and extent of contamination. The analytical results showed uranium and polychlorinated
biphenyls (PCBs) to be elevated, but below industrial direct exposure cleanup levels. Additional
subsurface characterization has been conducted per the 316-3 Waste Site Subsurface
Investigation Plan (WCH 2012a) to confirm the results of the previous investigations, and
determine if the site may be closed out as "No Action" or if the waste site requires further
remediation. Seven test pits were excavated to collect samples for additional site evaluation.

The results of test pit sampling indicated that the 316-3 waste site achieved compliance with the
remedial action objectives and remedial action goals for industrial land use. A summary of the
cleanup evaluation for the soil results against the applicable criteria is presented in Table ES-1.
The results of the test pit sampling are used to make reclassification decisions for the 316-3
waste site in accordance with the TPA-MP- 14 procedure in the Tri-Party Agreement Handbook
Management Procedures (DOE-RL 2011).

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site ES-1

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Table ES-1. Summary of Remedial Action Goals Attainment
for the 316-3 Subsite. (2 Pages)

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Attain 15-mrem/yr dose rate Maximum dose rate for the 316-3 waste site
Direct Exposure - above background over predicted using RESRAD modeling is Yes
Radionuclides abovearon 3.92 mrem/yr, which is below the dose

1,000 years. limitation of 15 mrem/yr.
Direct Exposure - Attain individual COPC All individual COC and COPC concentrations Yes
Nonradionuclides RAGs. are below the direct exposure criteria.

Attain a hazard quotient of <1 The hazard quotients for individual
for all individual nonradionuclide COCs/COPCs are <1.
noncarcinogens.
Attain a cumulative hazard The cumulative hazard quotient for all
quotient of<I for sampling areas (7.8 x 10-1) is <1.

Risk Requirements - noncarcinogens. Yes
Nonradionuclides Attain an excess cancer risk of Excess cancer risk values for individual

<1 x 10- for individual nonradionuclide COCs/COPCs are <1 x 10-6.
carcinogens.
Attain a cumulative excess The total excess carcinogenic risk for all
cancer risk of<I x 10- for sampling areas (1.2 x 10-) is <1 x 10-.carcinogens.

Attain single COC No radionuclide COPCs were quantified above
groundwater and river RAGs. groundwater/river protection lookup values.

Attain National Primary
Drinking Water Regulations: No radionuclide COPCs were quantified above
4 mrem/yr (beta/gamma) dose groundwater/river protection lookup values.

Groundwater/River standard to target

Protection - receptor/organ'. Yes
Radionuclides Meet drinking water standards

for alpha emitters: the more No alpha-emitting radionuclide COPCs were
stringent of 15 pCi/L MCL or quantified above groundwater/river protection
1/25 of the derived lookup values.
concentration guide for
DOE Order 5400.5 .
Meet total uranium standard of Uranium was quantified below levels that are
21.2 pCi/L C. protective of 300 Area groundwater.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site ES-2

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Table ES-1. Summary of Remedial Action Goals Attainment
for the 316-3 Subsite. (2 Pages)

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Residual concentrations of barium, beryllium,
boron, cadmium, chromium, copper, lead,
manganese, mercury, nickel, selenium, silver,
uranium, zinc, benzo(a)anthracene,
benzo(a)pyrene, benzo(k)fluoranthene,
aroclor-1248, aroclor-1254, aroclor-1260,

Attain individual trichloroethene, and TPH-motor oil exceeded
Groundwater/River nonradionuclide groundwater soil RAGs for the protection of groundwater
Protection and Columbia River cle and/or the Columbia River. However, Yes
Nonradionuclides requirements. anup RESRAD modeling predicts that these

constituents will not migrate to groundwater
(and thus the Columbia River) at
concentrations exceeding groundwater or river
protection criteria within 1,000 years.
Therefore, residual contaminant concentrations
achieve the remedial action objectives for

I groundwater and river protection d'
a "National Primary Drinking Water Regulations" (40 CFR 141).
b Radiation Protection ofthe Public and Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Area, the 30 pg/L MCL corresponds to 21.2 pCi/L.
Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Levelfor Total Uranium of30 Micrograms per Liter in Groundwater (BHI 2001).

d Based on RESRAD modeling discussed in Appendix B of the 300 Area RDR/RAWP (DOE-RL 2009), and an evaluation of
dilution-attenuation in the saturated zone using the formulas from the EPA Soil Screening Guidance: User's Guide
(EPA 1996), maximum residual concentrations of boron, selenium and trichloroethene are predicted to be protective of the
Columbia River for 1,000 years (Appendix B).

e Based on fate and transport modeling using RESRAD input parameters for the industrial land use scenario from the 300 Area
RDR/RAWP (DOE-RL 2009) constituents with soil-partitioning coefficients greater than 8.8 mL/g are predicted to show no
migration through vadose-zone soil. The lowest distribution coefficient of the contaminants that exceeded the RAGs is
8.9 mL/g for uranium. The vadose zone underlying the soil below the site is approximately 8.8 m (28.9 ft) thick based on the
elevation at the maximum excavation depth of 114.1 m (374.3 ft) and a groundwater elevation of 105.3 m (345.5 ft)
(DOE-RL 2010). Therefore, residual concentrations of barium, beryllium, cadmium, chromium, copper, lead, manganese,
mercury, nickel, silver, total uranium, zinc, benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, aroclor-1248,
aroclor- 1254, aroclor- 1260, TPH-motor oil are predicted to be protective of groundwater and the Columbia River.

CFR = Code ofFederal Regulations RAG = remedial action goal
COC = contaminant of concern RDR/RAWP= Remedial Design Report/Remedial Action Work Plan
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)
MCL = maximum contaminant level
NA = not applicable

In accordance with this evaluation, the 316-3 waste site sampling investigation supports a
reclassification of this site to No Action. The results of subsurface investigation sampling show
that residual contaminant concentrations meet human health direct exposure cleanup levels for
industrial land use and applicable standards for groundwater and river protection in the shallow
zone (i.e., surface to 4.6 m [15 ft] deep), as established in the Remedial Design Report/Remedial
Action Work Plan for the 300 Area (DOE-RL 2009) and the Interim Action Record ofDecision
for the 300-FF-2 Operable Unit, Hanford Site, Benton County, Washington (300-FF-2 ROD)

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site ES-3

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

(EPA 2001). Institutional controls to maintain industrial land use are required as established in
the 300-FF-2 ROD (EPA 2001).

Soil cleanup levels were established in the 300-FF-2 ROD (EPA 2001) based in part on a limited
ecological risk assessment. Although not required by the 300-FF-2 ROD, a comparison against
ecological risk screening levels has been made for the site contaminants of concern,
contaminants of potential concern, and other constituents. Those constituents exceeding the
ecological screening level in the Washington Administrative Code 173-340, "Model Toxics
Control Act - Cleanup," Table 749-3, were barium, boron, chromium, copper, lead, mercury,
molybdenum, nickel, selenium, silver, uranium, vanadium, and zinc. The U.S. Environmental
Protection Agency ecological soil screening levels were exceeded for barium, cadmium,
chromium, copper, lead, manganese, nickel, selenium, silver, vanadium, and zinc. Exceedance
of screening values is intended to trigger additional evaluation and does not necessarily indicate
the existence of risk to ecological receptors. Because the maximum focused sample levels of
vanadium are below Hanford Site background levels, it is believed that the presence of this
constituent does not pose a risk to ecological receptors. All exceedances will be evaluated in the
context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River Corridor portion of the Hanford Site.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site ES-4
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Attachment to Waste Site Reclassification Form 2012-099

REMAINING SITES VERIFICATION PACKAGE FOR THE
316-3, 307 DISPOSAL TRENCHES, PROCESS WATER

TRENCHES WASTE SITE

STATEMENT OF PROTECTIVENESS

The 316-3, 307 Disposal Trenches, Process Water Trenches waste site is identified as a 300-FF-2
Operable Unit candidate site in the Interim Action Record ofDecision for the 300-FF-2 Operable
Unit, Hanford Site, Benton County, Washington (300-FF-2 ROD) (EPA 2001). The 316-3 waste
site characterization data, site evaluations, and supporting documentation demonstrate that this
site meets the industrial land use objectives for reclassification to No Action as established in the
Remedial Design Report/Remedial Action Work Plan for the 300 Area (RDR/RAWP)
(DOE-RL 2009) and the 300-FF-2 ROD (EPA 2001). The waste site is evaluated using the
human health direct exposure cleanup levels for industrial land use and applicable standards for
groundwater and river protection in the shallow zone (i.e., surface to 4.6 m [15 ft] deep). The
waste site contamination does not extend into the deep zone soils. Institutional controls to
maintain industrial land use are required as established in the 300-FF-2 ROD (EPA 2001).

Soil cleanup levels were established in the 300-FF-2 ROD (EPA 2001) based in part on a limited
ecological risk assessment. Although not required by the 300-FF-2 ROD, a comparison against
ecological risk screening levels has been made for the site contaminants of concern,
contaminants of potential concern (COPCs), and other constituents. Those constituents
exceeding the ecological screening level in the Washington Administrative Code 173-340,
"Model Toxics Control Act - Cleanup," Table 749-3, were barium, boron, chromium, copper,
lead, mercury, molybdenum, nickel, selenium, silver, uranium, vanadium, and zinc. The
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
barium, cadmium, chromium, copper, lead, manganese, nickel, selenium, silver, vanadium, and
zinc. Exceedance of screening values is intended to trigger additional evaluation and does not
necessarily indicate the existence of risk to ecological receptors. Because the maximum focused
sample levels of vanadium are below Hanford Site background levels, it is believed that the
presence of this constituent does not pose a risk to ecological receptors. All exceedances will be
evaluated in the context of additional lines of evidence for ecological effects as a part of the final
closeout decision for the Columbia River Corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The 316-3 waste site, located in the 300-FF-2 Operable Unit of the Hanford Site, consisted of
two trenches, each 180 m (600 ft) long, and 9.1 m (30 ft) wide at the east end, tapering to 3.0 m
(10 ft) wide at the west end. Each trench contained a 13-cm (5-in.) vitrified clay pipe across the
length of the unit. Most of the 316-3 waste site is within the 324 Building security fence
(Figure 1). The collocated 300-263 waste site is not associated with 316-3 waste site and will
not be further discussed in the 316-3 Remaining Sites Verification Package.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,

Process Water Trenches Waste Site

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Figure 1. The 316-3 Waste Site Location Map.
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Attachment to Waste Site Reclassification Form 2012-099

The 316-3 trenches were constructed in 1952. From 1953 to 1963, process sewer effluent with
contamination levels below discharge limits was released from the 307 Retention Basins and
discharged to the two west-east-trending parallel trenches. Effluent above discharge limits was
transported to the 200 Area for disposal. The 316-3 waste site received wastes from the
300 Area Laboratory expansion facilities including the 329 Biophysics Laboratory,
327 Radiometallurgy Building, 324 Radiochemistry Building, 326 Pile Technology Building,
and 329 Mechanical Development Building.

The 316-3 waste site trenches were taken out of service in 1963 and the contaminated sediments
were excavated and transported to the 618-10 Burial Ground. In 1965, the unit was backfilled
with approximately 7,600 m3 (10,000 yd 3) of uranium-contaminated material scraped from the
bottom of the South Process Pond (316-1) and covered in fly ash from the 300 Area Ash Pits.
Several 300 Area buildings were built on top of the backfilled trenches, including the 3727,
3719E, and 3718G Buildings.

In 1987, the west end of the 316-3 waste site was used to test a grout liquid waste solidification
process. A 15.2 by 6.1 by 3.0 m (50 by 20 by 9 ft) trench was excavated immediately west of the
former 3718E Building, and contaminated material was encountered. The Geiger/Mueller
radiological detector measured maximum radiological activities of 378 picocuries per gram
(pCi/g) beta and 234 pCi/g alpha.

Previous 316-3 Waste Site Investigations

In 1987, five samples (003A001, 003A002, 003B001, 003B002, and 003C001) were collected
for a test pit located in the western end of the 307 trenches, adjacent to the east side of the
3727 Building. The 15-m (50 ft) long, 6-m (20 ft) wide, 2.7-i (9 ft) deep trench was dug for a
waste grout testing project. Four soil samples were collected near the bottom of the excavation
in what appeared to be contaminated backfill. Field readings with Geiger/Mueller detector found
maximum radioactivity readings of 500 counts per minute. One sample was collected near the
top of the excavation, within backfill material and had no detectable radioactivity. The samples
were analyzed for inductively coupled plasma (ICP) metals, metals, volatile organics, pH, PCBs,
gross alpha, and gross beta activity. The analytical results indicated that metals and PCB
concentrations did not exceed the current industrial direct exposure soil cleanup levels.
However, barium, beryllium, cadmium, copper, mercury, nickel, silver, zinc, and aroclor- 1248
exceeded groundwater and/or Columbia River soil cleanup levels. Gross alpha data results
ranged from 87.3 to 234 pCi/g and gross beta levels ranged from 151 to 378 pCi/g.

In December 1991 and January 1992, three boreholes were drilled within the 316-3 waste site in
support of the Draft Remedial Investigation Work Plan for the 316-3 Waste Disposal Trenches
(PNL 1987). According to the Summary ofDrilling and Test Pit Activities for the 300-FF-1
Operable Unit (WHC 1992) report, the total depth of borings ranged from 18.3 to 20.7 m (60 to
68 ft). The trench backfill material depth ranged from 6 to 8 m (20 to 27 ft). Soil below the
316-3 backfill material was observed to be sand, silt, and gravel of the Hanford formation. A
thin layer of asphalt was observed to cover the western portions of the trenches, and coal fly ash
covered the eastern portions. The Summary of Remedial Investigations at the 307 Retention
Basins and 307 Trenches (WHC 1994) summarized analytical data results for the three boreholes

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site 3
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Attachment to Waste Site Reclassification Form 2012-099

399-3-15, 399-3-16, and 399-3-17. Soil samples collected from these three boreholes were
analyzed for organics, inorganics (metals and cyanide), general chemistry, and radionuclides.
Field instruments detected beta-gamma radiation up to 650 counts per minute in borehole
399-3-17 and up to 150 counts per minute in borehole 399-3-16. In borehole 399-3-15, a hard,
gray material was encountered between 7.62 and 8.23 m (25 and 27 ft) bgs. This material was
concluded to be cement grout that may have been poured into the trench prior to backfilling.

Analytical data for the three boreholes presented in the Summary of Remedial Investigations at
the 307 Retention Basins and 307 trenches (316-3) (DOE 1994) suggests that no analytes were
found to exceed the current 300 Area Industrial direct exposure soil cleanup levels.

SUBSURFACE INVESTIGATION SAMPLING

Subsurface investigation sampling for the 316-3 waste site was conducted between August 13
and September 11, 2012. Samples were collected from seven test pits to support a determination
that residual contaminant concentrations at this site meet the cleanup criteria specified in the
RDR/RAWP (DOE-RL 2009) and the 300-FF-2 ROD (EPA 2001). The subsurface investigation
sample results are provided in Appendix B. The following subsections provide additional
discussion of the information used to develop the subsurface investigation sample design. A
more detailed discussion of the subsurface investigation sample design can be found in the
316-3 Waste Site Subsurface Investigation Plan (WCH 2012a).

Subsurface Investigation Sample Design

The 316-3 investigation plan (WCH 2012a) selected seven test pit locations for further
investigation of the 316-3 waste site (Figure 2). The test pits were specifically focused
throughout the 316-3 waste site for maximum site evaluation. Due to buried utilities in the area,
the test pits locations were adjusted to minimize the potential impact of encountering active
utility lines. Because the waste site had potentially contaminated backfill material, it was
planned to perform sampling at 2-m (6.6-ft) depth intervals to analyze potential vertical
contamination and the soil underlying the backfill material. Table 1 includes the details for each
test pit location and the depth intervals of sample collection.

Contaminants of Potential Concern

The COPCs for the 316-3 waste site were identified based on the process history of the
307 trenches and previous waste site sampling data. The only potential contaminant of concern
listed in the 300-FF-2 ROD (EPA 2001) for the 316-3 waste site is uranium. Based on the
process history of the trenches, the radionuclides americium, carbon-14, nickel-63, strontium-90,
tritium, plutonium, and technetium are included as 316- waste site COPCs. The following
chemicals are also COPCs based on process history: PCBs, volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), IC anions, nitrate/nitrite, and total cyanide.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site 4
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Figure 2. 316-3 Subsurface Investigation Test Pit Locations.
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Attachment to Waste Site Reclassification Form 2012-099

Table 1. 316-3 Test Pit Sample Descriptions.

Test Pit WSP WSP Sample IRationale for Location
Location Northing Easting Depths Sampling Interferences Selection

(I) (m) (m bgs)
316-3 waste site

316-3-TP-1 115857 594341 0.5,2,4,6 None charactezation, east end;

Borehole 399-3-17
316-3 waste site

316-3-TP-2 115868 594316 0.5,2,4,6 None characterization, northeast
corner

Several unknown 316-3 waste site
316-3-TP-3 115858 594308 0.5, 1.5-2 electrical interferences characterization, northeast

encountered. center section
316-3 waste site

316-3-TP-4 115869 594290 0.5, 2, 4, 6 None characterization, southeast
center section
316-3 waste site

316-3-TP-5 115870 594259 0.5,2,4,6 Near-surface red wire characterization, northwest
encountered. center section, east of

3718-G slab

Surface Buried asphalt pad and 316-3 waste site

316-3-TP-6 115857 594247 soil sample other obstacles center setion, south ortion

of 3718-G slab
None. Planned 8 m deep 316-3 waste site

316-3-TP-7 115867 594215 2,4,6 sample not taken. characterization, northwest
'2 ' Excavator could only corner; former north end of

reach 6 m depth. 1987 trench

WSP = Washington State Plane coordinates

In consideration of the backfill material used at the 316-3 waste site in 1965, ICP metals,
mercury, and polycyclic aromatic hydrocarbons (PAH) were added as COPCs. Gross alpha,
gross beta, pH, and total petroleum hydrocarbons (TPH) analyses were also performed to support
waste site evaluation.

The laboratory analyses that were performed to evaluate samples for the COPCs are identified in
Table 2.

Table 2. Laboratory Analytical Methods. (2 Pages)

Analytical Method Contaminant of Potential Concern

ICP metals a - EPA Method 6010 Lead

Mercury - EPA Method 7471 Mercury

IC anions - EPA Method 30 0 .0b Nitrate, nitrite, sulfate

Nitrate/nitrite -EPA Method 353.2c Nitrate, nitrite

Total cyanide - EPA Method 9010 Cyanide, sulfide

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
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Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Table 2. Laboratory Analytical Methods. (2 Pages)

Analytical Method Contaminant of Potential Concern

SVOA - EPA Method 8270 Semivolatile organic compounds

VOA - EPA Method 8260 Volatile organic compounds

PAH - EPA Method 8310 Polycyclic aromatic hydrocarbons

PCB - EPA Method 8082 Polychlorinated biphenyls

TPH - NWTPH-Dx Total petroleum hydrocarbons

pH - EPA Method 9045d pH soil

Gross alpha - Proportional counting Alpha-emitting radionuclides

Gross beta - Proportional counting Beta-emitting radionuclides

GEA - Gamma spectroscopy Cesium-137, cobalt-60, europium-152, europium-154,
europium- 155

Isotopic americium Americium-241

Carbon-14- liquid scintillation Carbon- 14

Nickel-63 - liquid scintillation Nickel-63

Strontium-90 - liquid scintillation Strontium-90

Tritium - liquid scintillation Tritium

Technetium-99 - beta counting Technetium-99

Plutonium-241 - liquid scintillation Plutonium-241

Isotopic plutonium Plutonium

Isotopic uranium Uranium-233/234, uranium-235, uranium-238
a Analysis for the expanded list of ICP metals included aluminum, antimony, arsenic, barium, beryllium, boron, cadmium,

chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
b Analyses were performed for the expanded list of IC anions including bromide, chloride, fluoride, phosphate, and

sulfate.
To preclude holding time issues associated with EPA Method 300.0 for nitrites and nitrates, EPA Method 353.2 was
performed.

d pH is not a regulated quantity, but was added to aid in the evaluation of the data.

EPA = U.S. Environmental Protection Agency PAH = polycyclic aromatic hydrocarbons
GEA = gamma energy analysis PCB = polychlorinated biphenyl
IC = ion chromatography SVOA = semivolatile organic analysis
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NWTPH = Northwest total petroleum hydrocarbons VOA = volatile organic analysis

Subsurface Investigation Sampling Activities

Test pit 1 was excavated on September 11, 2012. The first sample (J1PXC5) was collected at the
depth of 0.5 m (1.6 ft) below ground surface (bgs). After removing additional material from the
test pit, a second sample (J1PXC6) was collected from the soils at 2 m (6.6 ft) bgs. The
excavation continued to the depth of 4 m (13.1 ft) bgs, where the third sample (J1PXC7) was
collected. The final depth of the excavation was 6 m (20 ft) bgs and the fourth sample (J1PXC8)
was collected from the soils at the bottom of the test pit.
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Test pit 2 excavation was performed on August 20, 2012. The first sample (J1PX99) was
collected at the depth of 0.5 m (1.6 ft) bgs. Additional material was removed to the depth of 2 m
(6.6 ft) bgs, and a second sample (J1PXCO) was collected from the soils at this depth. The third
sample (J1PXC1) was collected a depth of 4 m (13.1 ft) bgs and the fourth sample (J1PXC2) was
collected from the soils at the bottom of the test pit at the depth of 6 m (20 ft) bgs.

Test pit 3 excavation began on August 23, 2012. A layer of asphalt was discovered at
approximately 0.33 m (1 ft) depth. After excavating through the layer of asphalt a soil sample
(J1PXC3) was collected at 0.5 m (1.6 ft) bgs. The excavation continued to approximately 1.5 to
2.0 m (4.9 to 6.6 ft) bgs where the excavator bucket came in contact with the two square
(side-by-side) metal conduit/ducts. The top of the conduit was peeled back by the excavator
bucket, exposing three wires. Following an inspection by an electrical subject matter expert, the
lines were found to be de-energized. Excavation of test pit 3 resumed on August 29, 2012;
however, additional subsurface interferences were encountered. A concrete cable tray at least
0.9 to 1.2 m (3 to 4 ft) wide and 0.9 to 1.2 m (3 to 4 ft) deep was encountered under the exposed
conduits. The excavation was discontinued due to the number of unknown electrical subsurface
interferences. A soil sample (J1PXC4) was collected at the 1.5 to 2 m (4.9 to 6.6 ft) depth, and
the excavation was backfilled.

Test pit 4 excavation was performed on August 14, 2012. The first sample (J1PX91) was
collected at the depth of 0.5 m (1.6 ft) bgs. After removing additional material from the test pit,
a second sample (J1PX92) was collected from the soils at 2 m (6.6 ft) bgs. The excavation
continued to the depth of 4 m (13.1) bgs, where the third sample (J1PX93) was collected. The
final depth of the excavation was 6 m (20 ft) bgs, where the fourth sample (J1PX94) was
collected from the soils at the bottom of the test pit.

Test pit 5 excavation was performed on August 15, 2012. Red wire was encountered before the
depth of 0.5 m (1.6 ft) bgs was reached. The excavation was stopped and an electrical subject
matter expert conducted an appropriate inspection. The line was determined to be abandoned
and the excavation resumed on August 16, 2012. Excavation continued to a depth of 0.5 m
(1.6 ft) and soil sample J1PX95 was collected. Excavation continued in lifts where samples
JlPX96, J1PX97, and J1PX98 were collected at depths 2 m (6.6 ft), 4 m (13.1 ft), and 6 m (20 ft)
bgs, respectively.

Test pit 6 excavation was performed on August 21, 2012. A buried asphalt pad was discovered
at approximate depth of 0.5 m (1.6) bgs. After additional research and discussions it was
decided to relocate TP-6, 5 m (16.4 ft) north of the planned location. However, due to the close
proximity of other interferences such as RLWS line and 300-15 process sewer line, the test pit
could not be excavated safely; therefore, only one surface soil sample (J 1 ROM5) was collected at
the TP-6 location.

Test pit 7 excavation was performed on August 13, 2012. A soil sample (J1PX88) was collected
at 2 m (6.6 ft) bgs. Excavation continued to a depth of 4 m (13.1 ft) bgs, and soil sample
(J1PX89) was collected at this depth. The final depth of the excavated TP-6 was at 6 m
(20 ft) bgs and sample (J 1 PX90) was collected from the soils at the bottom of the test pit.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site 8

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Excavation could not extend to 8 m (26.2 ft) bgs due to the maximum excavator reach of 6 m bgs
(20 ft).

All samples were analyzed for ICP metals, mercury, IC anions, nitrate/nitrite, pH, total cyanide,
TPH, VOCs, SVOCs, PCBs, PAH, GEA, isotopic plutonium, isotopic uranium, gross alpha,
gross beta, carbon-14, nickel-63, strontium-90, technetium-99, tritium, and plutonium-241.
Table 3 provides the summary of the subsurface investigation samples collected at 316-3 waste
site.

Table 3. 316-3 Subsurface Investigation Sampling Summary Table.

Sample Depth HEIS Washington State Plane
Sample Location S m) Number Coordinates Sample Analysis

Northing (m) Easting (m)
0.5 J1PXC5

TP-1 JPXC7 115870.5 594349.0

6.0 J1PXC8
0.5 J1PX99

TP-2 2.0 J1PXCO 115868 594316 ICP metals a, mercury,
4.0 J1PXCI IC anions, cyanide,
6.0 J1PXC2 nitrate/nitrite, pH, TPH,

TP-3 0.5 J1PXC3 115858 594308 VOA, SVOA, PCBs,
1.5_-2.0 JPXC4 PAH, GEA, isotopic

0.5 J1PX91 americium, isotopic

TP-4 2.0 JIPX92 115869 594290 plutonium, isotopic
4.0 J1PX93 uranium, gross alpha,

6.0 J1PX94 gross beta, carbon-14,
0.5 J1PX95 nickel-63, strontium-90,
2.0 J1PX96 tritium, technetium-99,

T-5 4.0 J1PX97 115870 594259 plutonium-241

6.0 J1PX98
TP-6 Surface JiROM5 155857 594235

2.0 J1PX88
TP-7 4.0 J1PX89 115869 594290

6.0 J1PX90
a Sample analysis for ICP metals will include antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt,

copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, zinc, and zirconium.

GEA = gamma energy analysis PCB = polychlorinated biphenyl
HEIS = Hanford Environmental Information System SVOA = semivolatile organic analysis
IC = ion chromatography TPH = total petroleum hydrocarbons
ICP = inductively coupled plasma VOA = volatile organic analysis
PAH = polycyclic aromatic hydrocarbons

SUBSURFACE INVESTIGATION SAMPLING RESULTS

Subsurface investigation samples were analyzed using EPA-approved analytical methods. The
sampling data is provided in Appendix A. Comparisons of the maximum results for COPCs
against the industrial site RAGs for the 316-3 waste site are summarized in Table 4.
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Table 4. Comparison of Maximum Contaminant Concentrations Against Remedial Action
Goals for 316-3 Test Pit Investigation Sampling. (2 Pages)

Soil Lookup Values a Do the Do the
Statistical or Statistical or

Contaminants of Maximum Industrial Protective of Protective of Maximum Maximum
Potential Concern Result (pCi/g) Direct Groundwater the River Results Results Pass

Exposure Exceed RESRAD
RAGs? Modeling?

Americium-241 0.711 210 NA NA No -

Carbon-14 2.20 82 NA NA No -

Cesium-137 0.126 (<BG) 25 NA NA No --

Plutonium-239/240 4.63 245 NA NA No --

Plutonium-241 13.2 12,900 NA NA No --

Technetium-99 1.19 410,000 239 33.2 No --

Uranium-233/234 77.5 167 127.4 127.4 No --

Uranium-235 7.14 16 13.2 13.2 No --

Uranium-238 86.3 167 127.4 127.4 No --

Remedial Action Goals ' Do the Do the

Maximum Statistical or Statistical or
Contaminants of Result Industrial Protective of Protective of Maximum Maximum

Potential Concern Direct Groundwater the River Results Results Pass
Exposure Exceed RESRAD

RAGs? Modeling?
Arsenic 6.6 58 20b 20b No --

Barium 1330 4,900 c 200 400 Yes Yes
Beryllium 1.72 (<BG) 104c 1.51 e 1.51 e Yes Yesd
Boron 412 700,000 320 NA Yes Yes r
Cadmium 0.948 139 c 0.81 e 0.810 Yes Yes d

Chromium, total 152 5,250,000 18.5 18.5 e Yes Yes -
Cobalt 9.54 (<BG) 1,050 15.7e NA No --

Copper 1340 130,000 59.2 22.0 e Yes Yes
Lead 111 1,000 10.2 e 10.2 e Yes Yes d

Lithium 18.5 (<BG) 7,000 33.5 e NA No --

Manganese 614 165,000 512e 512e Yes Yes d
Mercury 2.65 1,050 0.33 0.33 e Yes Yes
Molybdenum 1.74 17,500 8 NA No --

Nickel 151 70,000 19.1 e 27.4 Yes Yes
Selenium 4.05 17,500 5 1 Yes Yes
Silver 20.6 17,500 8 0.73 e Yes Yes d

Uranium (total) 370 505 53 106 Yes Yes d

Vanadium 75.0 (<BG) 24,500 85.1 e NA No --

Zinc 91.5 1,050,000 480 67.8 C Yes Yes
Chloride 63.4 (<BG) NA 25,000 NA No --

Fluoride 12.3 210,000 96 400 No --

Nitrogen in nitrate 65.3 5,600,000 1,000 2,000 No -

Nitrogen in nitrite and 111 5,600,000 1,000 2,000 No --nitrate
Sulfate 477 NA 25,000 NA No --

Acenaphthene 0.210 210,000 96 129 No --

Acenaphthylene g 3.24 210,000 96 129 No --
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Table 4. Comparison of Maximum Contaminant Concentrations Against Remedial Action
Goals for 316-3 Test Pit Investigation Sampling. (2 Pages)

Remedial Action Goals a Do the Do the

Maximum Statistical or Statistical or
Contaminants of Result Industrial Protective of Protective of Maximum Maximum

Potential Concern (mg/kg) Direct Groundwater the River Results Results Pass
Exposure Exceed RESRAD

RAGs? Modeling?
Anthracene 0.0247 1,050,000 240 1,920 No --

Benzo(a)anthracene 0.0545 180 0.015h 0.015 Yes Yes d

Benzo(a)pyrene 0.0318 18 0.015 . .. 015 Yes Yes
Benzo(b)fluoranthene 0.00913 180 0.015 h 0.015 No --

Benzo(k)fluoranthene 0.0161 180 0.015 0.015 h Yes
Chrysene 0.0146 1,800 0.12 0.1 h No --

Dibenz(a,h)anthracene 0.0125 180 0.03" 0.03 No --

Fluoranthene 0.545 140,000 64 18.0 No --

Fluorene 0.124 140,000 64 260 No --

Indeno(1,2,3-cd)pyrene 0.0109 180 0.33 0.33 No --

Naphthalene 0.316 70,000 16.0 988 No --
Phenanthrene 9 0.277 1,050,000 240 1,920 No --
Pyrene 0.0389 105,000 48 192 No -

Aroclor-1248 2.58 65.6 0.017" 0.017 Yes Yes
Aroclor-1254 1.32 65.6 0.017 0.017 Yes Yes
Aroclor-1260 1.97 65.6 0.017 0.017 Yes Yes d

Total PCBs 5.87 65.6 0.017" 0.017 Yes Yes
2-methylnaphthalene 0.320 14,000 3.2 NA No --
Dibenzofuran 0.0701 7,000 3.20 NA No --
Methylene chloride 0.105 17,500 0.5 0.94 No -

Tetrachloroethene 0.0354 243 0.0810 0.0392 No --
Trichloroethene 0.0928 1,050 0.270 0.0492 Yes Yes
TPH- diesel range 90.7 200 200 200 No --
TPH- motor oil 203 200 200 200 Yes Yes

Industrial lookup values and RAGs and background values obtained from Tables 2-1 and 2-2 in the RDR/RAWP (DOE-RL 2009), unless
otherwise noted.
The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project managers.
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne particulate
mass-loading rate of 0.0001 g/m3 (Hanford Guidancefor Radiological Cleanup [WDOH 1997]).

d Based on fate and transport modeling using RESRAD input parameters for the industrial land use scenario from the 300 Area RDR/RAWP
(DOE-RL 2009) constituents with soil-partitioning coefficients greater than 8.8 mL/g are predicted to show no migration through vadose-zone
soil. The lowest distribution coefficient of the contaminants that exceeded the RAGs is 8.9 mL/g for uranium. The vadose zone underlying the
soil below the site is approximately 8.8 m (28.9 ft) thick based on an elevation at maximum excavation depth of 114.1 m (374.3 ft) and a
groundwater elevation of 105.3 m (345.5 It) (DOE-RL 2010). Therefore, residual concentrations of barium, beryllium, cadmium, chromium,
copper, lead, manganese, mercury, nickel, silver, total uranium, zinc, benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, aroclor-1248,
aroclor-1254, aroclor-1260, total PCBs, and TPH-motor oil are predicted to be protective of groundwater and the Columbia River.
Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (Ecology 1996).
Based on RESRAD modeling discussed in Appendix B of the 300 Area RDR/RAWP (DOE-RL 2009), and an evaluation of dilution-attenuation
in the saturated zone using the formulas from the EPA Soil Screening Guidance: User's Guide (EPA 1996), maximum residual concentrations
of boron, selenium and trichloroethene are predicted to be protective of Columbia River for 1,000 years (Appendix B).

9 Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals.
Contaminant: acenaphthylene; surrogate; acenaphthene.
Contaminant: phenanthrene; surrogate; anthracene.

h Where cleanup levels are less than RDLs, cleanup levels default to RDLs per Ecology (1996), WAC 173-340-702(2).
Soil RAGs for TPH presented in the 300 Area RDR/RAWP DOE-RL (2009) are based on the WAC 173-340-740 (1996) Method A value for
protection of groundwater only.

-- = not applicable RDL = required detection limit
BG = background RDR/RAWP = Remedial Design Repot/Remedial Action Work Plan
NA = not available RESRAD = RESidual RADioactivity
PCB = polychlorinated biphenyl TPH = total petroleum hydrocarbons
RAG = remedial action goal WAC = Washington Administrative Code
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Contaminants that were not detected by laboratory analysis are excluded from this table, but are
reported in Appendix A. Calculated cleanup levels are not presented in the Cleanup Levels and
Risk Calculations Database (Ecology 2011) under Washington Administrative Code
(WAC) 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's
Risk Assessment Guidancefor Superfund (EPA 1989) recommends that aluminum and iron not
be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium,
potassium, silicon, and sodium are not considered site COPCs and are also not included in these
tables.

The laboratory-reported investigation sampling data. results for all constituents are stored in the
Environmental Restoration (ENRE) project-specific database prior to archival in the Hanford
Environmental Information System (HEIS) and are presented in Appendix A.

DATA EVALUATION

This section demonstrates that contaminant concentrations at the 316-3 waste site achieve the
applicable RAGs developed to support industrial land use in the 300 Area as established in the
300-FF-2 ROD (EPA 2001) and documented in the 300 Area RDR/RAWP (DOE-RL 2009).
Table 4 compares the subsurface investigation focused sample results to the applicable soil
RAGs for direct exposure, protection of groundwater, and protection of the Columbia River.

Attainment of Radionuclide Industrial Direct Exposure RAGs

The sum of fractions evaluation was not performed for the radionuclide maximum results from
the focused samples presented in Table 4. Total activity of uranium isotopes obtained from
maximum results of focused samples was projected to exceed lookup values for the direct
exposure dose limitation of 15 mrem/yr above background. Therefore, a site-specific RESRAD
evaluation (Appendix A; 316-3 RESRAD Calculation ofIndustrial Dose, 0300X-CA-V0164,
Rev. 0) was performed to predict the radiological dose in an industrial scenario over a period of
1,000 years. The sum of fractions calculations are based on industrial direct exposure from a
generic waste site with an assumed area of 10,000 m2. The site-specific RESRAD evaluation

was performed using an actual waste site area of only 3,918 m2, which provided a more accurate,
site-specific dose rate for the 316-3 waste site. The maximum all-pathways dose rate for the
316-3, 307 Disposal Trenches focused sample radionuclide concentrations is 3.92 mrem/yr
(Appendix A), which is less than the 15 mrem/yr dose limitation.

Attainment of Radionuclide Groundwater and River Protection RAGS

The attainment of groundwater and river protection RAGs for radionuclides is determined by
meeting single contaminant of concern/COPC groundwater and river RAGs and meeting the
National Primary Drinking Water Regulations (40 Code ofFederal Regulations [CFR] 141)
4 mrem/yr (beta/gamma) dose standard to target receptor/organs. The RESRAD model
(Appendix A; 316-3 RESRAD Calculation ofIndustrial Dose, 0300X-CA-VO164, Rev. 0)
predicts that technetium-99 and uranium will impact groundwater within the 1,000 years of the
RESRAD evaluation. Technetium-99 has a maximum predicted groundwater concentration of
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2.83 pCi/L, which is below the RAG of 900 pCi/L. Maximum total predicted uranium
concentration (8.39 pCi/L) is less than the RAG for total uranium in groundwater of 21.2 pCi/L
(corresponding to the maximum contaminant level [MCL] for total uranium of 30 mg/L).

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10-6, and a cumulative carcinogenic risk of less than 1 x 10-5. For the 316-3 waste site,
these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background levels. All
individual hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative
hazard quotient for those noncarcinogenic constituents above background or detected levels is
7.8 x 10-1. The carcinogenic risk value for the carcinogenic constituents above background or
detected levels is 1.2 x 10-7, which is less than the criteria of I x 10-5.

Total Petroleum Hydrocarbon Soil RAG Exceedance

Total petroleum hydrocarbons were detected above soil RAGs in a single focused sample
collected from the 316-3 TP-3 location at an approximate depth of 1.5 to 2.0 m (4.9 to 6.6 ft)
(J1PXC4; 203 mg/kg). The TPH results for the samples collected from adjacent test pits were
much lower. A soil RAG value of 200 mg/kg for direct exposure, protection of groundwater,
and protection of the Columbia River is listed in the 300 Area RDR/RAWP (DOE-RL 2009).
However, this soil RAG value is obtained from WAC 173-340-740 (1996), Method A, and is
identified as being a cleanup level for protection of groundwater only. Based on the RESRAD
modeling discussed in Appendix A of DOE-RL (2009) and the listed TPH soil Kd of 50 mL/g,
TPH compounds are predicted to migrate less than 1 m (3 ft) vertically in 1,000 years. The
vadose zone underlying the 316-3 site is approximately 8.8 m (28.9 ft) thick; therefore, residual
TPH concentrations are protective of groundwater.

There is no WAC 173-340-740 (1996) Method B TPH value for direct exposure or Method B
TPH values for protection of groundwater or surface water. Total petroleum hydrocarbons
represent a broad compound class analysis typically used for soil screening in lieu of more
specific analytical methods. Potential direct exposure risks are better evaluated by analysis of
specific individual constituents. In the case of the 316-3 waste site, analysis was performed for
VOCs (including benzene, toluene, ethylbenzene, and xylenes), SVOCs (including
naphthalenes), and PAHs. These analyses encompass the major individual compound risk
drivers associated with petroleum hydrocarbon compounds. These constituents were all either
undetected or detected well below direct exposure soil RAG values at TP-3 sample location.

Nonradionuclide Soil RAGs for Groundwater and River Protection Attained

Evaluation of the results listed in Table 4 from the investigation sampling at the 316-3 waste site
indicates that all nonradionuclide COPCs were undetected and/or quantified below RAGs and
lookup values except for barium, beryllium, cadmium, total chromium, copper, lead, manganese,
mercury, nickel, silver, total uranium, zinc, benzo(a)anthracene, benzo(a)pyrene,
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benzo(k)fluoranthene, aroclor-1248, aroclor-1254, aroclor-1260, and TPH-motor oil. Residual
concentrations of these constituents exceeded soil RAGs for the protection of groundwater
and/or the Columbia River. Data were not collected on the vertical extent of these contaminants,
but based on RESidual RADioactivity (RESRAD) input parameters and soil-partitioning
coefficients for industrial land use from Appendix B, Table B-8a, of the 300 Area RDR/RAWP
(DOE-RL 2009), constituents with soil-partitioning coefficients greater than 8.8 mL/g are
predicted to show no migration through vadose zone soil. The lowest soil-partitioning
coefficient of the contaminants exceeding the RAGs is 8.9 mL/g for uranium and the vadose
zone beneath the deepest sampling point of the 316-3 waste site is approximately 8.8 m (28.9 ft)
thick. Therefore, residual concentrations of barium, beryllium, cadmium, total chromium,
copper, lead, manganese, mercury, nickel, silver, total uranium, zinc, benzo(a)anthracene,
benzo(a)pyrene, benzo(k)fluoranthene, aroclor-1248, aroclor-1254, aroclor-1260, total PCBs,
and TPH-motor oil are predicted to be protective of groundwater and the Columbia River.

Three nonradionuclide constituents (boron, selenium, and trichloroethene) exceeded the RAGs
for vadose zone soil concentrations to be protective of groundwater and/or the Columbia River
and have soil-partitioning coefficients less than 8.8 mL/g. Therefore, these analytes were
evaluated by RESRAD modeling for nonradionuclides using input parameters from Appendix B
of the 300 Area RDR/RAWP (DOE-RL 2009). Site-specific RESRAD calculations were
performed to predict the concentrations in groundwater due to nonradionuclides in the soil over a
period of 1,000 years. Dilution and attenuation of nonradionuclide concentrations in
groundwater as it flows from the area of the 316-3 waste site to the Columbia River were
calculated using the U.S. Environmental Protection Agency (EPA) Soil Screening Guidance:
User's Guide (EPA 1996). Maximum predicted groundwater concentrations within 1,000 years
were calculated to be 57.7 pg/L for boron, 0.348 pg/L for selenium, and 0.147 for
trichloroethene. The calculated concentrations are less than the groundwater cleanup RAGs of
320 pg/L for boron, 50 gg/L for selenium, and 0.492 gg/L for trichloroethene obtained from
Appendix D, Table D-1 of the 300 Area RDR/RAWP (DOE-RL 2009). The maximum predicted
surface water concentrations (i.e., groundwater concentrations at the Columbia River) within
1,000 years are 0.5 ug/L for boron, 0.003 ug/L for selenium, and 0.001 ug/L for TCE, which are
less than the surface water cleanup RAGs of 5 ug/L for selenium and 2.70 ug/L for TCE from
Appendix D, Table D-1 of the 300 Area RDR/RAWP (DOE-RL 2009). Boron has no surface
water cleanup RAG.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the investigation sampling
approach (WCH 2012a), the field logbooks (WCH 2012b, WCH 2012c), and resulting analytical
data with the sampling and data quality requirements specified by the project objectives and
performance specifications.

The DQA for the 316-3 waste site established that the data are of the right type, quality, and
quantity to support site closeout decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site confirmation. The
investigation sample analytical data are stored in the ENRE project-specific database for data
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evaluation prior to archival in the HEIS and are provided as an attachment to the direct contact
hazard quotient calculation in Appendix A. The detailed DQA is presented in Appendix B.

SUMMARY FOR NO ACTION

The 316-3 waste site has been evaluated in accordance with the 300-FF-2 ROD (EPA 2001) and
the RDR/RAWP (DOE-RL 2009). Subsurface investigation sampling was performed, and the
analytical results indicate that the residual concentrations of COPCs at this site meet the remedial
action objectives for industrial direct exposure, groundwater protection, and river protection. In
accordance with this evaluation, the subsurface investigation sampling and modeling results
support a reclassification of the 316-3 waste site to No Action. The waste site is evaluated using
the human health direct exposure cleanup levels for industrial land use and applicable standards
for groundwater and river protection in the shallow zone (i.e., surface to 4.6 m [15 ft] deep). The
waste site contamination does not extend into the deep zone soils. The 316-3 waste site does not
meet the RAGs and remedial action objectives for unrestricted land use; therefore, institutional
controls to maintain industrial land use of the site are required.
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(WIDS)," Rev. 2, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

Remaining Sites Verification Packagefor the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site 15

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Ecology, 1996, "Model Toxics Control Act - Cleanup," Washington Administrative Code
(WAC) 173-340, Washington State Department of Ecology, Olympia, Washington.

Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State
Department of Ecology, Olympia, Washington,
https://fortress.wa. gov/ecy/clarc.CLARCHome.aspx.

EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation
Manual, Part A; Interim Final, EPA/540/1-89/002, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1996, Soil Screening Guidance: User's Guide, OSWER 9355.4-23, July, 1996,
U.S. Environmental Protection Agency, Washington, D.C.

EPA, 2001, Interim Action Record ofDecision for the 300-FF-2 Operable Unit, Hanford Site,
Benton County, Washington, U.S. Environmental Protection Agency, Region 10,
Seattle, Washington.

PNL, 1987, Draft Level ] Remedial Investigation Work Plan 316-3 Waste Disposal Trenches,
PNL-7252, September, 1987, Pacific Northwest National Laboratories,
Richland, Washington.

WAC 173-340, 1996, "Model Toxics Control Act - Cleanup," Washington Administrative Code.

WCH, 2012a, 316-3 Waste Site Subsurface Investigation Plan, PLN-0012, Rev. 0, June 2012,
Washington Closure Hanford, Richland, Washington.

WCH, 2012b, 300-FF-2, 340 Ramp Dailies, 316-3 Disposal Trenches - Test Pits,
Logbook EL-1663-03, pp. 52-100, Washington Closure Hanford, Richland, Washington.

WCH, 2012c, D4 Waste Site Miscellaneous Sampling, Logbook EL-1663-04, pp. 1-15,
Washington Closure Hanford, Richland, Washington.

WHC, 1992, Summary ofDrilling and Test Pit Activities for the 300-FF-I Operable Unit,
WHC-SD-EN-TI-038, Westinghouse Hanford Company, Richland, Washington.

WHC, 1994, Summary of Remedial Investigations at the 307 Retention Basins and 307 Trenches,
300-FF-2 Operable Unit, Rev. 0, WHC-SD-EN-TI-279, Westinghouse Hanford
Company, Richland, Washington.

WDOH, 1997, Hanford Guidancefor Radiological Cleanup, WDOH/320-015, Rev. 1,
Washington State Department of Health, Olympia, Washington.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site 16

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

APPENDIX A

CALCULATIONS

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site

Rev. 0

A-i



Attachment to Waste Site Reclassification Form 2012-099

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site

Rev. 0

A-ii



Attachment to Waste Site Reclassification Form 2012-099

APPENDIX A

CALCULATIONS

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the file will be stored in a
U.S. Department of Energy, Richland Operations Office repository. This calculation has been
prepared in accordance with ENG-1, Engineering Services, ENG- 1-4.5, "Project Calculation,"
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix:

316-3 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation,
0300X-CA-V0163, Rev. 0, Washington Closure Hanford, Richland, Washington.

316-3 RESRAD Calculation ofIndustrial Dose, 0300X-CA-VO 164, Rev. 1, Washington Closure
Hanford, Richland, Washington.

316-3 Nonradionuclide Calc Brieffor Groundwater and River Protection, 030OX-CA-VO 165,
Rev. 0, Washington Closure Hanford, Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations that are provided in this appendix have been generated to document compliance
with established cleanup levels. These calculations should be used in conjunction with other
relevant documents in the administrative record
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffern VA I Date: 1 11/15/12 1 Calc. No.: 0300X-CA-V0163,A1 Rev.: 1 0

Project: 300 Area Field Remediation Job No: 14655 Checked: 1. B. Berezovskiy ) Date: 11/15/12
Subject: 316-3 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 5

1 PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 316-3 waste site. In accordance with the remedial action goals (RAGs) in the
5 remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following criteria
6 must be met:
7

8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of<1.0 for noncarcinogens

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
12

13

14 GIVEN/REFERENCES:
15

16 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 300 Area,
17 DOE/RL-2001-47, Rev. 3, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19

20 2) DOE-RL, 2011, 300 Area Remedial Action Sampling and Analysis Plan, DOE/RL-2001-48, Rev. 3,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22

23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
24

25 4) WCH, 2012, Remaining Sites Verification Package for the 316-3 waste site, 307 Disposal Trenches,
26 Process Water Trenches, Attachment to Waste Site Reclassification Form 2012-099, Washington
27 Closure Hanford, Inc., Richland, Washington.
28
29

30 SOLUTION:
31
32 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
34 (DOE-RL 2009).
35
36 2) Sum the HQs and compare this value to the cumulative HQ of<1.0.
37

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
40 <1 x 10-6 (DOE-RL 2009).
41

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.
43

44

45

46

47
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffern 16A Date: 1 11/15/12 1 Calc. No.: I 0300X-CA-V0163ry, Rev.: 0

Project: 300 Area Field Rernediation Job No: 14655 1 Checked: I I. B3 Berezovskiy Date: 11/15/12
Subject: 316-3 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 5

2 METHODOLOGY:
3
4 The 316-3 waste site is comprised of seven test pits for investigation sampling. The direct contact
5 hazard quotient and carcinogenic risk calculations for the 316-3 waste site was conservatively calculated
6 for the entire waste site using the maximum value for each analyte in the entire waste site from WCH
7 (2012). Of the contaminants of potential concern (COPCs) for this site, barium, beryllium, cadmium,
8 total chromium, copper, lead, manganese, mercury, nickel, selenium, silver, uranium, zinc, and the
9 detected anions are included because they are quantitated at concentrations above Hanford Site

10 background. Boron, molybdenum, polychlorinated biphenyls (PCBs), detected polycyclic aromatic
11 hydrocarbons (PAHs), detected semivolatiles, and detected volatiles require HQ and risk calculations
12 because these analytes were detected and a Washington State or Hanford Site background value is not
13 available. Arsenic was detected above background; however, arsenic cleanup level is not toxicity based,
14 and therefore HQ and risk calculations for arsenic are not performed. Lead was detected above
15 background; however, lead does not have a reference dose for calculation of a hazard quotient because
16 toxic effects of lead are correlated with blood-lead levels rather than exposure levels or daily intake.
17 Although total petroleum hydrocarbons (motor oil plus diesel range) were detected and no background
18 value is available, the risk associated with total petroleum hydrocarbons do not contribute to the
19 cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were
20 quantified below background levels. Due to an exceedance of the residential carcinogenic risk criteria
21 for benzo(a)pyrene and detected PCBs and HQ for uranium, the entire data set was evaluated against the
22 industrial HQ and risk standard. An example of the HQ and risk calculations is presented below:
23

24 1) For example, the maximum value for boron is 412 mg/kg, divided by the noncarcinogenic RAG
25 value of 700,000 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
26 WAC 173-340-740[3]), is 5.9 x 1 0 4. Comparing this value, and all other individual values, to the
27 requirement of <1.0, this criterion is met.
28
29 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
30 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
31 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
32 7.8 x 10-. Comparing this value to the requirement of<l.0, this criterion is met.
33
34 3) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value,
35 and then multiplied by 1.0 x 10-6. For example, the maximum value for aroclor-1248 is 2.58 mg/kg,
36 divided by 65.6 mg/kg, and multiplied as indicated, is 3.9 x 10-8. Comparing this value to the
37 requirement of <1 x 10-, this criterion is met.
38
39 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
40 risk can be obtained by summing the individual values. To avoid errors due to intermediate
41 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum
42 of the excess cancer risk values is 1.2 x 10- . Comparing these values to the requirement of
43 <1 x 10-, this criterion is met.
44
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Washington Closure Hanford, Inc. CALCULATION SHEET
IOriginator: N. K. Schiffern Date: lI/15/12 I Calc. No.: 0300X-CA-V0163 J Rev.: 0

Projcct: 300 Area Field Remediation Job No: 1 14655 1 Checked: 1. B. Berezovskiy Date: 11/15/12
Subject: 316-3 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of 5

3 RESULTS:
4

1)
2)

3)
4)

List individual noncarcinogens and corresponding HQs >1.0: None
List the cumulative noncarcinogenic HQ >1.0: None
List individual carcinogens and corresponding excess cancer risk >1 x 106: None
List the cumulative excess cancer risk for carcinogens >1 x 10 : None

5
6
7
8
9

10
II

12
13

14

44
45

46
47

Remaining Sites Verification Packagefor the 316-3, 307 Disposal Trenches,

Process Water Trenches Waste Site

Table I shows the results of the calculations.

Table 1. Industrial Direct Contact Hazard Quotient and Excess Cancer Risk Results for
the 316-3 Waste Site (2 pages)

Maximum Industrial Industrial

Contaminants of Potential Concern Value' Noncarcinogen Hazard Carcinogen Carcinogen

(g/kg) RAG Quotient RAGb Risk

(ng/kg) (mg/kg)
Afetats
Arsenic 6.60 1050 -- 58 --

Barium 1330 700,000 1.9E-03 4,900 --

Beryllium' 1.72 7,000 2.5E-04 104 1.7E-08
Boron 412 700,000 5.9E-04 -- -

Cadmium' 0.948 3,500 2.7E-04 139 6.8E-09
Chromium, total 152 5,250,000 2.9E-05 -- --
Copper 1340 130,000 1.0E-02 --
Lead 111 1,000 -- -- -
Manganese 614 165,000 3.7E-03 -- -
Mercury 2.65 1050 2.5E-03 -- --
Molybdenum 1.74 17,500 9.9E-05 --
Nickel 151 70,000 2.2E-03 -- -
Selenium 4.05 17,500 2.3E-04 - -
Silver 20.6 17,500 1.2E-03 -- --

Uranium a 370 505 7.3E-01 -- --
Zinc 91.5 1,050,000 8.7E-05 -- --
Sernivolatiles
Dibenzofuran 0.0701 7,000 1.-O5 -- --
Methylnapthalene; 2- 0.320 14,000 2.3E-05 -- -
Anions- -

Fluoride 12.3 210,000 15.9E-05 -
Nitrate as Nitrogen e 65.3 5,600,000 1.2E-05 --
Total Petroleum Hydrocarbons

Motor Oil plus diesel range f 294 200 -- --

Rev. 0
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffern LZ Date: 1 11/15/12 Calc. No.: 0300X-CA-V0163, Rev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: I. B. Berezovskiy& W Date: 1 11/15/12
Subject: 316-3 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 4 of 5

7 Table 1. Industrial Direct Contact Hazard Quotient and Excess Cancer Risk Results for
3 the 316-3 Waste Site (2 pages)

4 Maximum Industrial Industrial
5 Noncarcinogen Hazard Carcinogen Carcinogen
6 Contaminants of Potential Concern Value' RAG Quotient RAG Risk

(mg/kg) (mg/kg) (-g/kg)

8 Polycyclic Aromatic Hydrocarbons_- --

9 Acenaphthene 0.210 210,000 1.OE-06 - --

Acenaphthyleneg 3.240 210,000 1.5E-05 -
10 Anthracene 0.0247 1,050,000 2.4E-08 -- --

11 Benzo(a)anthracene 0.0545 - - 180 3.OE-10
12 Benzo(a)pyrene 0.0318 - -- 18 1.8E-09
13 Benzo(b)fluoranthene 0.00913 -- 180 5.lE-11

14 Benzo(k)fluoranthene 0.0161 - -- 180 8.9E-1 1

15 Chrysene 0.0146 - -- 1800 8.lE-12

Dibenz(a,h)anthracene 0.0125 -- -- 180 6.9E- II
16 Fluoranthene 0.545 140,000 3.9E-06 - --

17 Fluorene 0.124 140,000 8.9E-07 - --

18 Indeno(1,2,3-cd)pyrene 0.0109 180 6.lE-11

19 Naphthalene 0.316 70,000 4.5E-06 - -

20 Phenanthrenet 0.277 1,050,000 2.6E-07 -

21 Pyrene 0.0389 105,000 3.7E-07 -

22 Polychlorinated Biphenyls
Aroclor-1248 2.58 --[65.6 3.9E-08

23 Aroclor-1254 j 1.32 70.0 1.9E-02 65.6 2.OE-08
24 Aroclor-1260 1.97 -- - 65.6 3.0E-08
25 Volaliles -

26 Methylenechloride 0.105 1 210,000 5.OE-07 17,500 6.OE-12

27 Tetrachloroethene 0.0354 1 35,000 L.OE-06 243 1.5E-10
28 Trichloroethene 0.0928 1 1,750 5.3E-05 2,850 3.3E- 11

29 Totals

30 Cumulative Hazard Quotient: 7.8E-01
Cumulative Excess Cancer Risk: 1.2E.-07

it Notes:
32 a'= From WCH (2012).
33 b = Value obtained from the RDR/RAWP (DOE-RL 2009) or Washington Administrative Code (WAC) 173-340-740(3),
34 Method B, 1996, unless otherwise noted.

35 = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.

36 = based on the calculated isotopic distribution of uranium in the 300 Area and activity-based industrial direct exposure
cleanup level of 350 pCi/g for total uranium, the corresponding mass-based uranium concentration is 505 mg/kg

38 for 300-FF-2 Operable Unit sites.
= Values converted from nitrate values from WCH (2012)

3 f= The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
40 '= Toxicity data for these chemicals are not available. The cleanup levels are based on use of surrogate chemicals.
41 acenaphthylene surrogate: acenaphthene

42 phenanthrene surrogate: anthracene

43 -- = not applicable
RAG = remedial action goal

45

46

47
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffern I Date: 11/14/12 Calc. No.: I 0300X-CA-VO163 Rev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: 1. B. Berezovskiy , Date: 11/14/12
Subject: 316-3 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation I Sheet No. 5 of 5

1 CONCLUSION:
2

3 The calculations in Table 1 demonstrate that the 316-3 waste site meets the requirements for the direct
4 contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
5 RDR/RAWP (DOE-RL 2009) and SAP (DOE-RL 2011). The direct contact hazard quotients and
6 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Attachment 1.316-3 Waste Site Investigation Sam ling Results (Radionuclides).

Sample Location HEIS Sample Americium-241 kmericium-241, AE Antimony-125 Bismuth-214 Carbon-14 Cerium-144 Cesium-134
Number Date pCi/g ] Q MDA pCi/g Q MDA pC/g Q I MDA pCi/g Q MDA pCi/g Q MDA pCi/g I Q MDA pCil/g Q MDA

TP-1, 0.5 m JIPXC5 9/11/2012 0.272 U 0.272 0.026 U 0.095 0.113 U 0.113 1.20 0.102 2.20 0.864 0.292 U 0.292 0.071 U 9.071
TP-1, 2 m JIPXC6 9/11/2012 0.480 U 0.480 0.017 U 0.065 0.179 U 0.179 0.444 0.157 1.79 0.833 0.419 U 0.419 0.091 U 0.091
TP-1, 4 m JIPXC7 9/11/2012 0.157 U 0.157 0 U 0.357 0.187 U 0.187 0.399| 0.162 1.99 0.844 0.378 U 0.378 0.103 U 0.103
TP-1, 6 m JIPXC8 9/11/2012 0.216 U 0.216 -0.017 U 0.064 0.054 U 0.054 0.422 0,053 0.943 0.797 0.168 U 0.168 0.037 U 0.037

TP-2,0.5 m JIPX99 8/20/2012 0.289j U 0.289 0.177 U 0.242 0.237 U 0.237 0090 UJ 4.78 0.559 U 0.559 0.173 U 0.173
TP-2, 2 m JIPXCO 8/20/2012 0.135 U 0.135 0.7111  0 .2 8 4 0 .0 6 2  U  0 .0 6 2  -0 4 4 6 U J  4 .7 1  0 .14 4  U  0 .14 4 0 .0 4 1  U  0 .0 4 1
TP-2,4m J1PXCI 8/20/2012 0.150 U 0.150 0.124 U 0.238 0.182 U 0.182 -0.300 UJ 4.52 0.464 U 0.464 0.101 U 0.101
TP-2, 6 m JIPXC2 8/20/2012 0.658 U 0.658 0.1821 U 0.348 0.242 U 0.242 0.348 UJ 4.60 0.555 U 0.555 0.116 U 0.116

TP-3,0.5n JIPXC3 8/23/2012 0.173 U [0.173 0 U 0.262 0.136 U 0.136 0321 U 4.20 0.342 U 0.342 0.078 U 0.078
TP-3,1.5-2 m JIPXC4 8/29/2012 0.249 U 0.249 0.063 U 0.201 0.213 U 0.213 -2.11 U 4.04 0.450 U 0.450 0.104 U 0.104
TP-4,0.5 in JIPX91 8/14/2012 0.206 U 0.206 0 U 0.385 0.171 U 0.171 2.14 U 4.33 0.382 U 0.382 0.088 U 0.088
TP-4, 2 m JIPX92 8/14/2012 0.114 U 0.114 O.O2 1 U 0.075 0.172 U U 4.33 0.330 U 0.330 0.091 U 0.091
TP-4, 4 n J I PX93 8/14/2012 0.229 U 0.229 0.012 U 0.108 0.148 U 0.148 -0953 U 4.09 0.308 U 0.308 0.095 U 0.095
TP-4, 6 m JIPX94 8/14/2012 0.631 U 0.631 -0.026 U 0.093 0.232 U 0.232 1.26 U 4.32 0.545 U 0.545 0.125 U 0.125

TP-5, 0.5 m JIPX95 8/16/.2012 0.046 U 0.046 0.025 U 0.193 0.0191 U 10.019 -0884 UJ 4.25 0.056 U 0.056 0.011 U 0.011
TP-5,2 ni JIPX96 8/16/2012 0.047 U 0.047 -0.047 U 0.260 0.050 U 0.050 -1.48 UJ 5.03 0.126 U 0.126 0.028 U 0.028
TP-5,4 m JIPX97 8/16/2012 0.097 U 0.097 0 U 0.211 0.045 U 0.045 -0.341 UJ 4.00 0.108 U 0.108 0.026 U 0.026
TP-5, 6 m JIPX98 8/16/2012 0.309 U 0.309 0.067 U 0.248 0.084 U 0.084 -2.64 UJ 4.64 0.240 U 0.240 0.043 U 0.043
TP-7, 2 m JIPX88 8/13/2012 0.551 U 0.551 0.165 U 0.316 0.248 U 0.248 0.558 U 4.11 0.510 U 0.510 0.138 U 0.138
TP-7, 4 i JIPX89 8/13/2012 0.415 U 0.415 0.132 U 0.316 0.185 U 0.185 2.35 U 4.74 0.506 U 0.506 0.115 U 0.115
TP-7, 6 m JIPX9O 8/13/2012 1.59 U 1.59 0 U 0.512 0.335 U 0.335 -0.131 U 4.50 1.07 U 1.07 0.201 U 0.201

Acronyms and notes apply to all of the tables in this attachment.

Gray cells indicate not applicable.

Note: Data qualified with B, C, and/or I are considered acceptable values.

B = detected but below the reporting linitm result is an estimated concentration.

D = result reported from a dilution

HEIS=Hanford Environmental Information System

J = estimated

MDA minimum detected activity
PAH = polycyclic aromatic hydrocarbons

PCB = polycchlorinated byphenyls

PQL = practical quantitation limit

R =rejected

Q = qualifier
QC = quality control.
SVOA = senivolatile organic analysis

TP = test pit
TPH = total petroleum hydrocarbon

U = analyzed for and not detected.

VOA = volatile organic analysis
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Attachment 1. 316-3 Waste Site Investigation Sam ling Results (Radionuclides).

Location HEIS Sample Cesium-137 Cobalt-60 Curium-242 Curium-243/244 Europium-152 Eur pium-154 Europlum-155
Sample Number Date pCl/g |Q JMDA pC/g Q I MDA pCi/ZTQ MDA pCug Q MDA pC/g Q I MDA pCi/g Q MDA pCi/g Q MDA

TP-1, 0.5 m JIPXC5 9/11/2012 0.051 U 0.051 0.046 U 0.046 0.005 U I 0.050 0.031 U 0.078 0.158 U 0.158 0.137 U 0.137 0.168 U 0.168
TP-1,2m JIPXC6 9/11/2012 0.091 U 0.091 0.078 U 0.078 0.007 U 0.027 -0.003 U 0.052 0.210 U 0.210 0.293 U 0.293 0.240 U 0.240
TP-1, 4 m JIPXC7 9/11/2012 0.094 U 0.094 0.071 U 0.071 0 r U 0.296 0.037 U 0.286 0.216 U 0.216 0.192 U 0.192 0.249 U 0.249
TP-1,6m JIPXC8 9/11/2012 0.031 -0.020 0.025 U 0.025 0.02i U 0.026 -0.013 U 0.051 0.068 U 0.068 0.091 U 0.091 0.108 U 0.108

TP-2, 0.5 m J1PX99 8/20/2012 0.103 U 0.103 0.082 U 0.082 0.054 UJ 0.208 0.025 U 0.194 0.289 U 0.289 0.293 U 0.293 0.273 U 0.273
TP-2, 2 m JIPXCO 8/20/2012 0.030 U 0.030 0.027 U 0.027 0.032 UJ 0.245 0.059 U 0.227 0.073 U 0.073 0.097 U 0.097 0.098 U 0.098
TP-2,4 n JIPXC1 8/20/2012 0.056 U 0.056 0.079 U 0.079 0.054 UJ 0.205 0.050 U 0.191 0.220 U 0.220 0.256 U 0.256 0.245 U 0.245
TP-2, 6 m JIPXC2 8/20/2012 0.116 U 0.116 0.086 U 0.086 0 UJ 0.300 0.036 U 0.279 0.253 U 0.253 0.301 U 0.301 0.332 U 0.332

TP-3, 0.5 m JIPXC3 8/23/2012 0.074 U 0.074 0.054 U 0.054 0.028 U 0.218 -0.027 U 0.210 0.174 U 0.174 0.192 U 0.192 0.184 U 0.184
TP-3, 1.5-2 m JIPXC4 8/29/2012 0.083 U 0.083 0.083 U 0.083 0.022 U 0.167 0.021 U 0.161 0.256 U 0.256 0.224 U 0.224 0.232 U 0.232
TP-4, 0.5 in JIPX91 8/14/2012 0.075 U 0.075 0.074 U 0.074 0.050 U 0.385 0.151 U 0.481 0.194 U 0.194 0.190 U 0.190 0.197 U 0.197
TP-4,2 m JIPX92 8/14/2012 0.072 U 0.072 0.066 U 0.066 -0.004 U 0.035 -0.004 U 0.065 0.220 U 0.220 0.205 U 0.205 0.167 U 0.167
TP-4,4m JIPX93 8/14/2012 0.073 U 0.073 0.065 U 0.065 0 U 0.049 -0.043 U 0.108 0.190 U 0.190 0.264 U 0.264 0.181 U 0.181
TP-4,6m JIPX94 8/14/2012 0.097 U 0.097 0.109 U 0.109 0.027 U 0.042 0.042 U 0.110 0.267 U 0.267 0.311 U 0.311 0.312 U 0.312

TP-5,0.5m JIPX95 8/16/2012 0.026 0.007 0.007 U 0.007 0 UJ 0.212 -0.025 U 0.193 0.023 U 0.023 0.025 U 0.025 0.053 U 0.053
TP-5,2m JIPX96 8/16/2012 0.022 U 0.022 0.018 U 0.018 0.026 UJ 0.198 -0.024 U 0.180 0.059 U 0.059 0.058 U 0.058 0.060 U 0.060
TP-5,4m J PX97 8/16/2012 0.025 0.021 0.018 U 0.018 0.024 UJ 0.185 0.022 U I 0.169 0.055 U 0.055 0.062 U 0.062 0.063 U 0.063
TP-5, 6 in JIPX98 8/16/2012 0.056 U.0.056 0.033 U 0033 0.123 UJ 0.188 0.045 U [0.172 0.101 U 0.101 0.108 U 0.108 0.143 U 0.143
TP-7,2 m JIPX88 8/13/2012 0.1101 UJ 0.110 0.136 U 0.136 0 U 0.263 -0.033 U [0.252 0.253 U 0.253 0.368 U 0.368 0.288 U 0.288
TP-7,4m JIPX89 8/13/2012 0.126 0.1070.068 U 0.068 0.103 U 0.263 0.033 U [0.253 0.214 U 0.214 0.199 U 0.199 0.302 U 0.302
TP-7,6m JIPX90 8/13/2012 0.166 1 U 0.166 0.118 1 U 10.118 0.056 U 0.427 0 , U [ 0.41 0.396 U 0.396 0.380 U 0.380 0.679 U 0.679

Sample Location HEIS Sample Gross alpha Gross beta Njckel-63 Niobium-94 Plutonium-238 Plutonium-239/240 Plutonium-241
Number Date pCi/g Q |MDA pCi/g| Q [ MDA pCi/g Q MDA pCi/g Q MDA pCl/g Q MDA pCi/g Q MDA pCi/g Q MDA

TP-1,0.5m JIPXC5 9/11/2,012 8.48 3.10 8.53 6.02 -0.471 U 3.00 0.043 U 0.043 0 U 0.426 0 U 0.426 1.95 U 11.8
TP-1, 2 m JIPXC6 9/11/2012 33.5 3.35 41.6 5.40 0.045 U 3.41 0.076 U 0.076 0.065 U 0.498 1.76 0.498 13.2 12.4
TP-1,4m JIPXC7 9/11/2012 58.0 3.16 59.2 5.99 0.878 U 1 3.53 0.070 U 0.070 0.062 U 0.476 2.42 0.476 4.33 U 11.3
TP-1, 6n JIPXC8 9/11/2012 19.8 2.94 33.3 5.34 1.60 U 3.13 0.023 U 0.023 0 U 0.555 0.797 0.555 14.3 U 17.6

TP-2,0.5 m JIPX99 8/20/2012 11.3 3.12 13.7 6.91 -0.461 U 3.40 0.074 U 0.074 -0.033 U 0.317 0 U 0.254 -1.40 U 12.4
TP-2, 2 in JIPXCO 8/20/2012 23.5 1 3.77 42.8 6.45 0.209 U 3.39 0.027 U 0.027 0 U 0.328 2.76 0.227 -4.56 U 12.1
TP-2, 4 in JlPXCI 8/20/2012 92.4. 3.78 120 5.76 -0.596 U 3.22 0.060 U 0.060 -0.035 U 0.264 4.63 0.264 -1.86 U 11.9
TP-2, 6 in JIPXC2 8/20/2012 75.6 3.49 71.1 6.32 -0.667 U 3.18 0.095 U 0.095 0 U 10.379 2.97 0.303 0.568 U 13.0

TP-3, 0.5 m PXC3 8/23/2012 8.02 3.68 18.2 6.03 -0.097 U 3.87 0.053 U 0.053 0 U 0.566 0 U 0.566 -2.92 U 23.7
TP-3,1.5-2 m JIPXC4 8/29/2012 9.53 2.95 10.7 5.70 -0.116 U 3.03 0.071 U 0.071 0.069 U 0.142 0.046 U 0.088 -1.36 U 14.6
TP-4,0.5 in JIPX91 8/14/2012 8.16 3.60 15.4_ 5.44 -1.60 U 3.18 0.0661 U 0.066 0.077 U 0.590 0.077 U 0.590 4.21 U 16.5
TP-4,2 in JIPX92 8/14/2012 9.80 3.02 15.4 5.96 0.075 U 3.14 00541 U 0.054 0.068 U 0.518 0 U 0.518 -1.25 U 14.6
TP-4,4in IIPX93 8/14/2012 23.1 2.79 33.8 5.28 -1.21 U 3.27 0.053 U 0.053 -0.076 U 0.582 0.076 U 0.582 5.69 U 15.2
TP-4, 6 ni IIPX94 8/14/2012 39.4 3.26 47.2 6.05 -1.26 U 3.29 0.084L U 0.084 0.046 U 0.355 1.48 0.355 3.64 U 13.5

TP-5, 0.5 in JIPX95 8/16/2012 186 [ 3.42 30.9 - .3, 0357 U 3.22 0.006 U 0.006 0 U 0.318 1.16 0.318 0.525 U 12.0
TP-5, 2n JIPX96 8/16/2012 20.5 2.97 25.3 5.91 0.884 U 3.26 0.017 U 0.017 -0.04 U 0.309 0.323 0.309 -2.40 U 16.0
TP-5, 4 in JIPX97 8/16/2012 19.2 3.74 25.8 4.86 3.13 U 3.17 0.017 U 0.017 0.023 U 0.224 0.093 U 0.178 -0.719 U 11.5
TP-5, 6in JIPX98 8/16/2012 61.3 3.41 76.1 5.63 -0.156 U 3.17 0.031 U 0.031 0.078 U 0.198 0.285 0.198 -0.997 U 12.3
TP-7,2m JIPX88 8/13/2012 14.8 3.04 215 5.72 -2.11 U 3.21 0.108 U 0.108 0.191 U 0.488 0.510 0.488 8.04 U 15.7
TP-7, 4m JPX89 8/13/2012 77.1 2.99 61.9_ 5.65 .0.397 U 3.32 0.068 U 0.068 0.062 U 0.476 0.373 U 0.476 7.53 U 15.3

T2 5.2 -l U. UTP-7,_6 mn J IPX90 8/13/2012 942[ 2.57 _ . F5.27 -2.09 3.180.2[U 019 0 IU057 044 U058871 U 96

0



Attachment 1. 316-3 Waste Site Investigation Sami ling Results (Radionuclides). ________ ________

SapeLocation HEIS Sampic Potassium-40 Radiunm-226 Radium-228 Rutheniump-106 Techoetirrm-99 Thorium-228 Thorium-232
Sample Nnmbcr Date pCi/g] Q [MDA pCi/g Q~ MDA pCi/gt Q MDA pCigJQ]MDA pCi/g | Q J MDA pCi/g Q MDA pCi/g QI|MDA

TP-l, 0.5 m JIPXC5 9/11/2012 3.58 0.374 1.17 0.099 0.967 0.182 0.416 UI 0.416 -0.0471 U 0.362 0.830 p.065 0.967 j0.182
TP-I, 2m Ji1PXC6 9/11l/2012 7.24 0.850 0.432 0.153 0.418 0.301 0.6661 U 0.666 -0.072 U 0.281 0.635 0.152 0.418 |0.301
TP-I,4mn J1PXC7 9/11/2012 9.18 0.509 0.387 __ 0.157 0

.9
35

j 0.249 0.625~ U 0.625 0.112 U 0.289 0.607 0.092 0.935 0.249
TP-1,6mn JIPXC8 9/I 1/2012 15.3 0.7 0.410 0.051 0.873 0.113 0.206 U 0.206 -0.009 U 10.292 0.683 0.034 0.873 0.113

TP-2,0.5mn JIPX99 8/20/2012 5.79 I 0.810 0.916 0.221 l.08 ~ 0.311 0.751 U 0.751 0.475 _ 0.324 0.798 J 0.129 1.08 0.311
TP-2,2m JIPXCO 8/20/2012 11.0 0.206 0.3991 10.048 61 0.097 0.2471 U 10.247 -0.0091 U 0.277 0.6161_ 0.036 0.691j 0.097
TP-2,4m JIPXCI 8/20/2012 9.66 I 0.622 0.340 i 0.141 0.668 _ 0.330 0.593 IU 0.593 0.082 IU 0.266 0.822 ~ 0.140 0.668 0.330
TP-2, 6mi JIPXC2 8/20/2012 7.36 J 0.866 0.459 0.236 0.670 ___0.394 0.881 U 0.881 0.016 U 0.277 0.660 0.177 0.6'/0 0.394

TP-3,0.5mn JIPXC3 8/23/2012 12.0 0.567 0.3381 0.124 0.6941 0.235 0.5061 U 0.506 0.022 U 0.287 0.594 0.085 0.694 10.235
TP-3, 1.5-2 mn JIPXC4 8/29/2012 5.83 0.744 0.919 I _I0.172 0.803{ 0.319 0.6201 U 0.620 0.001 U 0.264 0.721 0.105 0.803 0.319
TP-4, 0.5 m JII'X91 8/14/2012 I 1.5 __ 0.528 0.479 10.149 0.719 10.280 0.58| Ult O.58 0.067 U 0.279 0.715 0.15! 0.719 0.280
TP-4,2mn JIPX92 8/14/2012 9.46 1 _ 0.755 0.447 10.157 0.8601 I.338 0.6301 U 0.630 0.126 U 0.286 0.586 0.149 0.860 0.338
TP-4, 4 mn JIPX93 8/14/2012 10.4 0.667 0.412 J0.141 0.590 0.257 0.6201 U 0.620 0.126 U 0.269 0.722 0.090 0.590 0.257
TP-4,6m 31PX94 8/14/2012 10.01 0.879 0.293 0.217! 0.8361 0.358 0.968 U~ 0.968 0.020 U 10.325 0.832 0.210 0.836 0.358

TP.-5, 0.5mi JIPX95 8/16/2012 _14.41 0.067 0.405 0.016 0.818 0.038 0.063 U I0.063 0.166 U 10.271 0.795 0.012 0.818 0.038
TP-5, 2 mn J1lPX96 8/16/2012 11.21 0.J38 0.359 I 0.046 0.760 0.084 0.1651 U 0.165 0.145 U 0.288 0.626 0.028 0.760 0.084
TP-5, 4 mn J1lPX97 8/16/2012 12.5 0.212 0.321 10.035 0.602 0.085 0.1711 U 10.171 -0.011 U 0.310o 0.636 I 0.037 0.602 0.085
TP-5. 6mi J1PX98 8/16/2012 9.34 0.368 0.328 0.071 0.8721 0.173 0.313 IU 10.313 0.189 U 10.288 0.903 I 0.066 0.872 0.173
TP-7,2m Jn 3PX88 8/13/2012 10.2 J 0.731 0.344 10.242 0.584 lU 0.584 0.8521 U 0.852 0.236 U 0.309 0.681 0.199 0.584 U 0.584
TP-7, 4m Jn PX89 8/13/2012 8.84 1 0.643 0.334 101550.886' 0.304 0.7341 U 0.734 0.639 jO.293 0.933 J 0.146 0.886 0.304
TP-7,6m JIPX9O 8/13/2012 8.02 [ 1.09 0.379 0.269 I.21 10.487 1.271.U11.27 1.19 V I0.282 1.54 0.266 1.21 0.487

HapeLcto ErS Sample Tritium Uranium-233/234, Uranium-235 Uranium-235, AEA Uranium-238 Urainium-238, Zinc-65

Nme Dae pCigJ MDA pC/g Q MAi/g /g i MDA p~/ D pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA
TP-I, 0.5mi JIPXC5 9/11/2012 1.20 IU. 3.63 1.47 __ 0.175 0.354 IU 10.354 0.056~ U 0.212 6.01 U 6.01 1.47 [ 0.175 0.093 jU I0.093
TP-I,2 m JIPXC6 9/11/2012 -0.061 IU I3.68 17.2 __I0.087 0.731 t

O.570 1.02 0.032 18.0 10.5 19.6 _0.081 0.1931 U 0.193
TP-I, 4mi JIPXC7 9/11/2012 0.114 U 3.47 40.0 - 0.122 1.37 I 0.475 2.34 0.025 36.2 7.4 44.6 0.116 0.137 I U 0.137
TP-1, 6m JIPXC8 9/11/2012 0.064 TU 3.8 12.2 10.083 0.769 F 0.230 0.836 __0.027 19.5 3.64 13.6 0.078 0.066 U 0.066

TP-2, 0.5 m JIPX99 8/20/2012 -.3 .7 2TJ 6.60 3.45 0.214 0.626 U 0.626 0.170 UJ 0.260 11.5 U 11.5 3.36 I _0.214 0.168 rU 0.168
TP-2, 2 rn .IPXCO 8/20/2012 -2.68 UJ 6.52 16.0 I 0.274 0.284 0.189 0.869 J 0.229 9.22 39 19.2j 0.274 0.079 U 0.079
TP-2,4m JIPXCI 8/20/2012 -3.55 jU~j 30 78.6 ~ 0.597 1.61 0.741 7.25 J 0.189 34.0 __ 10.1 87.4! 0.571 0.156] U 0.156
TP-2, 6im JIPXC2 8/20/2012 -2.95 IUJI 6.46 44.6{ 0.441 1.28 0.692 2.43 [3 0.195 30.8 9.31 52.2 0.429 0.2341 U 0.234

TP-3, 0.5m in PXC3 8/23/2012 __.37 t U1492 1.00 [0.179 0.377 U 10.377 0.028 U 0.216 7.40 U 7.40 0.911 F 0.179 0.145 U 0.145
TP-3, 1.5-2 m .IIPXC4 8/29/2012 -I 63 U 5.61 1.47 10.274 0.528 U 10.528 0.173 [U 0.331 9.31 U 9.31 1.72 ~I--0.274 0.135 U 0.135

TP--4, 0.5 im 31 PX9I 8/14/2012 -1.54 U I5.23 0.913 0.304 0.430 U 0.430 0 048~ U 0.368 8.65 U 8.65 1.07j 0.304 0.124 U 0.124
TP-4, 2m 3 1PX92 8/14/2012 -0.087 U I5.33 j.ul 0.292 0.386 U 10.386 0092 j.U 0.354 9.27 U 9.27 1.49 0.292 0.179 U 0.179
TP-4,.4m JIlPX93 8/14/20 12 -1.45 U I5.22 162 0.334 0.794 [0.554 1.024 0.251 14.0 L 10.2 16.4 0.300 0.144 Ut 0.144
TP-4, 6m 31PX94 8/14/2012 -0.083 U j5.08 24.1 I 0.399 0.993 F0.702 1.731 0.276 15.9 [ 12.2 27.4 10.399 0.242 U 10.242

TP-5, 0.5 m JIlPX95 8/16/2012 0.197 UJ 6.48 11.4 0.207 0.526 0.071 0 747 3 10.143 10.6 I 1.06 12.3 0.190 0.016 U I0.016
TP-5,2m 31PX96 8/16/2012 -1.25 UJ I6.87 12.0 1 0.227 0.882T 0.170 0820 3 10.146 14.8 2.40 12.9 0.194 0.045 U [0.045

TP.5,4 J1X7 81/01 075U 5.7 7.75 0.238 0.265 10.i38 0660 ___ 15 6.36 264 7.40 0.183 0.048 U .4

TP-5,6m JIPX98 8/16/2012 0.966 1UJ .5 47.4 '0.508 2.33444 J0.02 52.1 r 4.62 4. .8 .7 .7
TP-7, 2m JIPX88 8/13/2012 -0.743 U i5.04 6.59 0.067 0.894 IU 0.894 0493 __.__27 16.4 IU [16.4 7.16 I 0.065 0.294| U 0.294
TP-7, 4 m 31P X89 8/1 3/2012 -0.178 IU I5.44 62.8 1 0.529 4.54 1 .74 5.36 0.194 81.2 [11.0 62.8 0.508 0.167 U 0.167
TP-7, 6m JI PX9O 8/13/2012 -1.94 U 5.38 64.3 0.582 9.44 1 1.46 4.051 F 0282 ISO I..1f9 6. 5 1056I 0.276I U10.276
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Attachment 1 316-3 Waste Site investigation Sa mpling Results (Metals).
LEIS Sample Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium

Sample Location Number Date mg/kg PL -mg/k-Q I PL mg/kg Q PQL mg/kg PQL mg/kg Q PQL mk PL mu/kg Q PQL

TP-1, 0.5 m JIPXC5 9/11/2012 13700 8.4 2.20 U 2.20 660 367 1330 E 84 72 0.734 412 734 0.948 0734
TP-1, 2 m 10XC6 9/11/2012 10700 149 1.9 U 1.79 3.9 197 1.49 0.434 R 0.597 36.3 5.97 0.184 [3 0597

T-I, 4miii jI'PXC7 9/11/2012 14900 15.8 1.90 U 1.90 3.90 3.17 229 1.58 0.460 B 0.633 36.3 633 0.213 B 0633
TP-I, 6 m JIPXC8 9/11/20 12 8400 14.0 175 U 1.75 3.55 2.91 85.9 1.46 0.284 B 0.582 3.60 1 5.82 0.582 U 0.582

TP-2, 0.5m JIPX99 8/20/2012 13200 J 5.46 0.655 UJ1 0.655 1.99 1.19 786 0.546 1.03 0.218 197 2.18 0.252 0.218

1T1-2, 2 m JIPXCO 8/20/2012 7530 J 4.69 0.563 UJ 0.563 1.95 0.938 64.0 0.469 0.250 0.188 15.2 1.88 0.0911 B 0.188
TP-2, 4 w - JIPXCI 8/20/2012 13600 J 4.93 0.592 UJ 0.592 3.28 0.987 114 0493 0 289 0.197 34.4 1.97 0.175 B 0._197
TP-2,6w m PXC2 8/20/2012 10000 3 5.36 0.644 UJ1 0.644 3.00 1.07 119 0.536 0.300 0.215 12.4 2.15 0.150 B 0.215

TP-3.0.5m JIPXC3 8/23/2012 7650 14.3 1.71 U 1.71 2.99 2.86 118 143 0.327 B 0.572 8.37 572 0.48 B 0.572
TP-3, 1.5-2 m JIPXC4 8/29/2012 i4800 17.4 2.09 U 2.09 3.04 B 3.48 838 1 74 1.13 0.696 190 6.96 0.290 B 0.696

TP-4. 0.5m .PX91 8/14/2012 7170 11.8 1.41 U 1.41 2.47 235.129 1,18 0.319 B 0.470 8.24 4.70 0.470 U 040
T P-4, 2 JPX92 8/14/2012 8740 13.9 1.67 U 1.67 3.12 2.78 283 1.39 0.500 B 0.556 28.7 5 56 0.206 B 0.556

T1-4. 4 n J l PX93 8/14/2012 11400 11.9 1.43 U 1.43 4.48 2.38 _11 1.19 0.424 B 0.476 8.22 4.76 0.146 B 0.476

TP-4, 6m JI PX94 8/14/2012 10800 12.4 1.49 U 1.49 5.18 2.49 107 1.24 0.390 B i 0.498 5.60 4.98 0.134 B 0.498

TP-5, 0.5 11 I1PX95 8/16/2012 7760 J 4.66 0.560 UJ 0.560 2.75 0.933 81.7 0.466 0.262 0.187 I 54 B 1.87 0.147 B 0.187

TP-. 2w m JPX96 8/16/2012 7710 3 5.1I 0.622 U3 0,622 2.60 1.04 71.4 0.518 0.254 0.207 170 B 207 0.129 B 0.207

TP-5 4 w J IPX97 8/16/2012 6070 3 5.02 0.3 UJ 0.603 2.48 1.00 60.1 0.502 _0.219 0.201 1 04 B 2.01 0.0732 B 0.201

TO-5. 6 m JIPX98 8/16/2012 11100 J 5.83 0.699 UJ 0.699 3.58 1.17 101 0.583 0.304 0.233 2.03 B 2 33 0.250 [0233

TP-6 SUrfac J I ROM5 8/21/2012 __---3.60 U 3.60 46.7 0.280 0,201 0.0900 -.04 104

TP-7, 2 m JIPX88 8/13/2012 9060 12.9 1.55 U 1.55 3.42 2.58 92.5 1.29 0.344 B 0.516 17. B 5 16 0.516 U 0.516

TP-7,4m 11 lPX89 8/13/2012 14800 4.4 173 U .73 3.61 289 129 1.44 0.379 B 0.578 2.46 B 5.78 0.273 B 0.578
TP-7,6m Jl'X90 8/13/2012 15300 13.8 1.66 U 1.66 365 2.76 111 1.38 0.349 B 0.553 2.92 B 5.53 0,356 B 0.553

HEIS Sample Calcium Chromium Cobalt Copper Iron Lead Lithium

Sample Number Date m/kg Q PL mu/k Q PL m/k m/k [ PQL mg/kg Q PL mg/kg Q PL mg/kg Q P L

T 0-, 1.5 i J IPXC5 9/11/2012 55000 367 17 1 0.734 7.34 U 7.34 34.6 3.67 18500 73.4 111 1.84 11.0 __ 9.18

TP-1, 2 m1 JI PXC6 9/11/2012 11000 298 20.0 0.597 772 5.97 53.8 2.98 25100 59.7 12.1 1.49 7.98 7.46

T1-1, 4'm JIPXC7 9/11/2012 13600 317 6119 0.633 8.30 6.33 216 3.17 28400 63.3 14.9 1.58 9.61 7.92

TP-1, 6m IIPXC8 9/11/2012 5480 291 23.3 0,582 5.75 B 5.82 78.1 2.91 19300 58.2 6. 44 1.46 8.17 7. 28

T-2, 0.5 m J 1PX99 8/20/2012 42200 109 11. 0.218 2.26 2.18 21.4 1.09 16600 21.8 14.9 0 546 12.9 2.73

TP-2, 2 1 m l PXCO 8/20/2012 5010 93.8 13.3 0.188 7.11 1.88 45.3 V938 20000 18.8 3.84 0.469 5.78 2.35

TP-2, 4 m1 J1 OXCI 8/20/2012 9960 N 4 0.197 6.25 1.97 116 1 0.987 21400 19.7 9.33 0493 7.77 2.47

TP-2, 6 w I PXC2 8/20/2012 9940 107 27.0 0.215 6.45 2.15 149 1.07 20100 21 J 6.70 0.536 6.97 2.68

T1P-3, 0.5 i n 10XC3 8/23/2012 8510 286 12.5 0 572 668 572 21.1 2.86 22600 57.2 827 1,43 8.28 7.14

TP-3. 1.5-2 m JI PXC4 8/29/2012 53000 348 13.3 0.696 696 U 6 6 23.2 3.48 20700 69.6 15.0 1.74 18.5 8.70

TP-4, (.5 m- n PX91 8/14/2012 8360 235 9.4i 0.470 6 17 4.70 166 2.35 21200 47.0 7 19 1.18 6.44 5.88

TP-4, 2 m J I PX92 8/14/2012 14700 278 12.9 0.556 6.00 596 21.5 2.78 21400 556 14.2 1.39 7.93 1 6.95

TP-4, 4 m JIPX93 8/14/2012 9670 238 34.1 0 .476 8.85 4.76 267 1 2.38 27200 47.6 8.88 1.19 8.95 .95

T874, 6 m JX94 8/14/2012 20 249 36.3 ' 0.498 9.02 498 280 82 49945

TP-5, 0 51 m .1 X95 8/16/2012 5510 93.3 28.3 0.187 5.43 1.87 206 0.933 17800 18.7 8.01 0.466 7 17 2.33

TP-5. 2 m w 11 PX96 8/16/2012 6080 104 30 7 0.207 5,60 2.07 225 104 18500 207 104 0. 518 6.91 2.59

TP-5,4 m .11 PX97 8/16/2012 4680 100 13.6 0.201 492 201 568 1.00 16800 201 3.96 0.502 641 2.51

TP-5, 6 i j 1 PX98 8/16/2012 8420 117 83.3 0.233 7.19 233 775 1.17 21100 1 23.3 17.6 0,583 6 98 2.91

TP-6, surlace JIROM5 8/21/2012 8.28 4.00 228 1.84
TP6 ,~fc _j U8 .00 . _

1 -7, 2 mn X88 8/13/2012 7460 258 20.3 0.516 829 516 117 2.58 2620 51 6 577 1.29 8.31 6.46

T1-7, 4 m 1 0lX89 8/13/2012 12500 289 117 0.578 9.54 3 78 1060 2.89 29900 57.8 28.3 1.44 7.84 7.22

1T-7.1 6 iPX90 8/13/2012 8150 276 152 0.553 7,07 5.53 1340 2.76 21100 i 3 38.8 1.38 8.06 6.91
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Attachment 1. 316-3 Was te Site Investigation Sa npling Results (Metals).

HEIS Sample Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium
Sample Location Number Date m,/k, POL mg/kg Q I PQL mg/kg Q PQL mg/kg Q PQI. mg/kg Q PL mg/kg Q PQL m/k PL

TP-I, T.5m J .IPXC5 9/11/2012 17500 275 70.5 18.4 0.171 00384 1.74 B 1 7.34 10.6 B 14.7 778 B 1470 405 110

T11- I.2 m 1 Ji PXC6 9/11/2012 6360 224 32 4.9 0.906 0.0279 0.841 1 5.97 13.3 11 9 960 B 1190 0.895 1 0,895

TP-1, 4 m .1PXC7 9/11/2012 7310 238 359 _ 15.8 2.00 0.0916 0.777 B 6.33 23.5 12.7 1130 B 1270 0.950 U 0.950

TP-I.m 0IPXC8 9/11/2012 4380 218 287 4.6 .0255 0.0262 582 U 5.82 12.9 11.6 1230 116) 0.874 U 0.874

TP-2, 0.5m J 1PX99 8/20/2012 10500 81.8 80.2 5.46 0.420 0.0355 0.928 B 2.18 7.33 4.36 660 436 0.960 0327

1-2, 2 i JI XC1 8/20/2012 4640 70.4 279 4.6 0 380 0.0242 1.399 B_ 1.88 10.3 3 75 653 375 0.281 C 0.281

TP-2, 4 m JIPXCI 8/20/2012 4510 74.0 270 4.93 2.65 0.131 0452 B 1.97 14.4 3.95 1000 395 0.296 U 0.296

TP.2, 6 i J PXC2 8/20/2012 4390 80. 536 .11 0.0279 0.463 B 2.15 14.8 4.29 919 429 0.322 U 0.322

TP-3. 0.5 i I PXC3 8/23/2012 5240 214 323 14.3 0.0286 0.0282 5.72 U 5.72 11.5 1 1.4 1150 1140 0.857 U 0.857

TP-3, 1.5-2 m JIPXC4 8/29/2012 12200 261 123 17.4 0,420 10.0350 1.12 B 6.96 9.09 B 13.9 737 B 1390 1.18 1.04

TP-4, 0.5 m i1 PX91 8/14/2012 4520 176 289 11.8 0.0489 0.0246 4 70 U 4.70 9.82 _ 9.41 1060 941 0.705 U 0.705

TP-4, 2 m .11 PX92 8/14/2012 6330 208 258 13.9 0.102 0.0310 5.56 U 5.56 12.3 11.1 1130 1110 0.834 U 0.834

TP-4, 4 11 PX93 8/14/20t2 5310 179 425 1 .9 0.858 0.0322 4.76 U 4.76 230 9.52 1250 952 0.714 U 0.714

TP-4, 6 im .II PX94 8/14/2012 5240 187 396 12.4 0.822 0.0263 4.98 U 4.98 23.1 9.96 1300 996 0.747 U 0.747

TP-5 0.5 i JIPlX95 8/16/2012 40301 70.0 270 4.66 0.384 0.0294 0.488 LB 1.87 20.1 3 73 1120 373 0.280 U 0.280

1.1-5 2 JIIPX96 8/16/2012 4060 77.8 282 5t8 0.400 0.027 0.567 B 2.07 26.3 4.15 1040 415 0311 U 0.311

TP-5 4 m J1PX97 8/16/2012 3770 753 237 5.02 0.117 0.0254 0.373 B 2.01 12.6 4.02 932 402 0.301 U 0.301

T1P-5, 6 m II'X98 8/16/2012 5110 87.4 573 5.83 t.32 0.0324 0.875 B 2.33 74.6 -4.66 920 466 0.350 U 0.350

surface JIROMS 8/21/2012 -- 3.40 3.4

TP-7. 2 m 7 IPX88 8/13/2012 5300 194 391 12.9 0.251 0.0296 5.16 U 5. 16 15.7 10.3 1190 1030 075 U 0.775

TP-7. 4 m 11 PX89 8/13/2012 7320 217 614 14.4 1.62 __ 0.0306 1.05 B 5.78 119 11.6 933 B 1160 0.866 U 0.866

TP-7, 6 m I PX90 8/13/2012 6030 207 308 13.8 1.62 0 0536 0.800 B 5.53 151 11.1 1 170 1110 0.829 U 0.829

HEIS Sample Sicon 1 Silver Sodium Uranium Vanadium Zinc Zirconium

Sample Location Number Date . g/k Q PQL mg/k Q POL mgk QI PL I ng/kg Q PQL in/k Q L m'/k P [ /kP PL 
373 0 ,7 91 5 1 136 7 370 9 s.I

C
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1a-
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en
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Attachment 1. 316-3 Waste Site Investigation Sampling Results (TPH and Physical).

HEIS Sample TPH - Diesel TPH - Motor oil Percent moisture (wet Percent Solids pH Measurement
Sample Location Number Date sample)

ug/kS QT PQL ug/kg IQ IPQL % IQ IPQL %4 1 Q pH IQ IPQL
TP-1, 0.5 m JI PXC5 9/11/2012 54000 4400 128000 13200 24.3 0.10 75.7 0.1 8.16 0.10
TP-1, 2 m J I PXC6 9/11/2012 4180 3500 11000 10500 5.18 0.10 480.1 8.38 0.10
TP-I. 4 m J I PXC7 9/1 1/2012 9910 3670 25900 11000 10.6 0.10 89.4 0.1 8.25 0.10
TV-I,6m JIPXC8 9/11/2012 4150 3460 1030 J 10400 4.62 0.10 95.4 0.1 8.47 0.10
T'-2,0.5m IJ1lIX99 8/20/2012 87900 J 4070 178000 .1 12200 182 0.10 81.8 0.1 8.49 0.10
TP-2, 2 im J IPXCO 8/20/2012 1230 J 3410 1 0200 U.1 10200 4.82 0. 10 95.2 0. 1 8.75 3 0.10
TP-2 4 im JIPXCI 8/20/2012 3720 UJ 3720 14500 1 11100 11.1 0.0 88.9 0.1 8.27 J 0.10
TP-2, 6 im JIPXC2 8/20/2012 3630 UJ 3630 13700 J 10900 10.4 0.10 89.6 0.1 8.43 J 010
T-3, 0.5 in 3IPXC3 8/23/2012 9620 .1 14100 32300 J 42400 6.27 0.10 93.7 0.1 8.75 0.10

TP-3. 1.5-2 m JIPXC4 8/29/2012 90700 4390 203000 13200 24.3 -0.10 75.7 0.1 8.31 0.10
TP-4. 0.5 i JIPX91 8/14/2012 19300 3460 52200 10400 6.18 0.10 93.8 (1 8.48 0.10
TP-4, 211 JI1PX92 8/14/2012 34900 3970 80300 11900 17.0 0.10 83.0 0.1 8.00 0.10
TP-4, 4 .I1 PX93 8/14/2012 3690 U 3690 16400 11100 9.97 0.10 90.0 (A 837 0 10
TP-4,6m JIPlX94 8/14/2012 3670 U 3670 11000 U 11000 10.1 0.10 89.9 0.1 8.34 0.10
TP5 0.5 m J IPX95 8/16/2012 3310 UJ 3310 18700 J1 9930 4.30 0. 10 95.7 0 8.90 1 0.10
TP-5, 2mil JIPX96 8/16/2012 3510 UJ 3510 25200 J 10500 7.26 0.10 92.7 0.1 8.61 J 0.10
TP-5, 4m11 JIPX97 8/16/2012 3470 UJ 3470 3870 J 10400 4.29 0.10 95.7 0.1 9.20 310.10
TP-5, 6mi1 J 1 IPX98 8/16/2012 38800 U.1 3880 41700 J 11600 15.9 0.10 84 0.1 8.65 J 0.10

TP-6,surlace JI ROM5 8/21/2012
TP-7,2m 31VX88 8/13/2012 3610 U 3610 4400 J 10800 7.80 1 0.10 92.2 0.1 8.38 0.10
T1P-7,4 ill 31PX89 8/13/2012 68100 3820 120000 11500 13.4 ' 0.10 86.6 0.1 8.25 0.10
TP-7, 6m1 JIPX90 8/13/2012 41200 3830 78800 11500 13.8 0.10 86.2 0.1 7.96 0.10

Attachment 1. 316-3 Waste Site Investigation Sampling Results (TCILP Metals).

Sample Location HEIS Sample Arsenic Barium Cadmium Chromium Lead Mercury
Number Date mg/L Q PQL mg/L Q PQL mg/L Q PQL u/L Q PQL Q PQL m /L Q PQL

TP-1,0.5 ill JIPXC5 9/11/2012 0.0750 U 0.0750 0.484 0.00500 00150 U 0.0150 0.00397 B 0.0250 0.0500 U 0.0500 0.000200 U 0.000200
TP-I. 2 ill J IPXC6 9/11/2012 0.0750 U 0.0750 0.886 0.00500 000104 B 0.0150 0.00337 B 0.0250 0.0500 U 0.1500 0.000200 U :0.000200
TV-1,4m 11 IXC7 9/11/2012 0950 U 0.0750 0.783 0.00500 0.0150 U 0.0150 0.00564 B 0.0250 0.0 500 U 005000.000200 U 0.00200
TP-I, 6i1 .1IPXC8 9/11/2012 0.0750 U 0.0750 0.526 0.00500 0.00153 B 0.0150 0.0105 B 0.0250 0.0500 U 0.0500 0.0002001 U 0.000200

C

0
Ws

IIJ

0-

HEIS Sample Selenium Silver
Sample Location Number Date mg/L [ Q PQL img/L Q PQL

TP-I, 0.5 m J1 PXC5 9/11/2012 0.0416 B 0.100 0.0300 U 0.0300
TP-I, 2 11 .1IPXC6 9/11/2012 0.100 U 0.100 0.0300 U 0.0300
TP-1, 4 i1m JIPXC7 9/11/2012 0.100 0. 0 0300 U 0.0300
TI- 1, 6 lm J I PXC8 9/11/2012 0.100 U 0.100 0.0300 U 0.0300



Attachment 1. 316-3 Waste Site Investigation Sam ling Results (Anions).

Sample Location HEr Sample Bromide Chloride Cyanide Fluoride Nitrate Nitrite Nitrdogen rNitrite

SmlLoain Number Date an Nitrate___________
mgk__ mg/kgg/k | Q Q IPL mg/kg Q PQL g/k Q PQL mg/kg Q PQL mg/kg Q PQL m/kg I PQL

TP-1,0.5 in 11PXC5 9/11/2012 1.3 I U 1.3 9.2 1.3 0.65 U 0.65 1.4 B 1.3 289 D 6.6 1.3 U 1.3 111 D 1.32
TP-1, 2 mi JIPXC6 9/11/2012 1.o U 1.0 4.5 B 1.0 0.52 U 0.52 1.0 U 1.0 124 D 2.0 1.0 U 1.0 41.3 D 0.51
TP-1,4m JIPXC7 9/11/2012 1.1 U 1.1 4.3 B 1.1 0.56 U 0.56 1.1 U 1.1 170 D 2.2 1.1 U 1.1 53.0 D 1.08
TP-1, 6 n JIPXC8 9/11/2012 1.0 U 1.0 2.1 B 1.0 0.52 U 0.52 2.0 B 1.0 170 D 2.0 1.0 U 1.0 37.7 D 0.50

TP-2, 0.5 i JIPX99 8/20/2012 1.2 U .2 1.7 B 1.2 0.61 U 0.61 2.2 B 1.2 211 DJ 2.4 1.2 UR 1.2 452 D 1.22
TP-2, 2 mi JIPXCO 8/20/2012 1.0 U 1.0 3.8 B 1.0 0.52 U 0.52 2.6 B 1.0 25.5 J 1.0 1.0 UR 1.0 5.61 0.10
TP-2,4i JIPXCI 8/20/2012 1.1 U 1.1 3.0 B 1.1 0.56 U 0.56 5.0 B 1.1 65.9 J 1.1 1.1 UR 1.1 16.1 D 0.22
TP-2, 6 mi JIPXC2 8/20/2012 1.1 U 1.1 1.6 B 1.1 0.55 U 0.55 5.9 1.1 52.0 J 1.1 1.1 UR 1.1 11.5 D 0.22

TP-3, 0.5 in JIPXC3 8/23/2012 1.0 U I1.0 6.3 1.0 0.53 U 0.53 1.0 U 1.0 36.8 1.0 1.0 U 1.0 53 0
TP-3, 1.5-2 m JIPXC4 8/29/2012 1.3 U 1.3 38.2 1.3 0.66 U 0.66 3.0 B 1.3 137 D 2.6 1.3 U 1.3 30.7 D 0.66
TP-4, 0.5 n JIPX91 8/14/2012 1.0 U 1 .0 1.8 B 1.0 0.52 U 0.52 1.7 B 1.0 46.3 1.0 1.0 U 1.0 10.3 D 0.20
TP-4,2 i JIPX92 8/14/2012 1.2 U 1.2 63.4 1.2 0.59 U 0.59 4.0 B 1.2 62.3 1.2 1.2 U 1.2 13.5 D 0.23
TP-4, 4 mi JIPX93 8/14/2012 1.0 U 1.0 8.5 1.0 0.54 U 0.54 12.3 1.0 43.1 1.0 1.0 U 1.0 8.96 D 0.20
TP-4,6 m JIPX94 8/14/2012 1.1 UI 1.1 3.8 B 1.1 0.56 U 0.56 11.3 1.1 54.7 1.1 1.1 U 1.1 12.0 D 022

TP-5, 0.5 m JIPX95 8/16/2012 1.0 U 1.0 1.4 B 1.0 0.52 U 0.52 1.0 U 1.0 1.6 BJ 1.0 1.0 UR 1.0 0.16 13 010
TP-5, 2 n .1PX96 8/16/2012 1.1 U 11 2.0 B 1.1 0.54 U 0.54 5.7 j 1.1 4.1 BJ 1.1 1.1 UR 1.1 0.69 0.11
TP-5,4m JIPX97 8/16/2012 1.0 U 1.0 1.7 B 1.0 0.52 U 0.52 3.4 B 1.0 7.7 J 1.0 1.0 UR 1.0 1.60 0.10
TP-5, 6 in JIPX98 8/16/2012 1.1 U 11 4.5 B 1.1 0.59 U 0.59 7.7 1.1 13.3 J 1.1 1.1 UR 1.1 2.94 0.11
TP-7, 2 m JIPX88 8/13/2012 1.0 U 1.0 1.1 B 1.0 0.54 U 054 5.5 1.0 6.9 1.0 1.0 U 1.0 1.53 0.10
TP-7,4m JIPX89 8/13/2012 1.2 U 12 2.2 B 1.2 0.58 U 0.58 9. [ 1.2 20.5 1.2 1.2 U 1.2 479 0.12
TP-7, 6 n 1 lX90 8/13/2012 1.0 U 1.0 1.6 1B 1.0 0.57 U 0.57 io.6 1.0 17.7 1.0 1.0 U 1.0 4.08 010

Sample Location HEIS Sample Phosphate Sulfate Sulfide
Number Date mg/kg Q PQL mg/kg Q P L .mgkg Q PQL

TP-1, 0.5 m JIPXC5 9/11/2012 2.6 U 2.6 477 D 6.6 52.9 U 52.9
TP-1, 2 n JIPXC6 9/11/2012 2.0 U 2.0 123 D 2.0 42.2 U 42.2
TP-1, 4 m JIPXC7 9/11/2012 2.2 U 2.2 145 D 5.4 44.8 U 44.8
TP-1,6 m JIPXC8 9/11/2012 2.0 B 2.0 24.4 1.0 41.9 U 41.9

TP-2, 0.5 m J1PX99 8/20/2012 2.4 .UR .4 1.2 -- 48.9 UJ 48.9
TP-2, 2 m J I PXCO 8/20/2012 2.0 UR 2.0 26.3 1.0 42.0 UJ 42.0
TP-2,4 J 1 PXCI 8/20/2012 2.1 UR 2.1 76.6 1.1 45.0 UJ 45.0
TP-2, 6 n JIPXC2 8/20/2012 2.2 fUR 2.2 156 D 2.2 44.6 UJ 44.6

TP-3, 0.5 in J PXC3 8/23/2012 2.1 U 2.1 24.8 1.0 42.7 U 1 42.7
TP-3,1.5-2 in JIPXC4 8/29/2012 2.6 U 2.6 89.4 1.3 52.9 U 52.9
TP-4, 0.5 m JIPX91 8/14/2012 2.0 U 2.0 24.0 1.0 42.6 U 42.6
TP-4,2 JIPX92 8/14/2012 2.3 U 2.3 45.6 1.2 48.2 U 48.2
TP-4, 4 J IPX93 8/14/2012 4.7 B 2.0 22.8 1.0 44.4 U 1 44.4
TP-4, 6 i J1PX94 8/14/2012 5.0 B 2.2 

2 5
.
1  1.1 44.5 U 44.5

TP-5, 0.5 m .11 PX95 8/16/2012 4.6 BJ _2.1 4.51B 1.0 41.8 UJ 41.8
TP-5, 2 i J1PX96 8/16/2012 4.1 BJ 2.1 5.2 B 1.1 43.1 U! J 43.1
TP-5, 4 m J1PX97 8/16/2012 3.0 BJ 2;1 5.7 1.0 41.8 UJ 41.8
TP-5, 6 i J1PX98 8/16/2012 2.1 UR 2.1 12.9 1.1 47.6 UJ 47.6
TP-7, 2 i JIPX88 8/13/2012 5.3 [B 2.0 50.4 1.0 43.4 U 43.4
TP-7,4 n J1PX89 8/13/2012 2.3 U 2.3 30.7 T12 46.2 U 46.2
TP-7, 6 rn J I PX90 8/13/2012 2.1 U 2.1 66.9 1.0 46.4 U 46.4
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Attachment to Waste Site Reclassification Form 2012-099

Attachment 1. 316-3 Waste Site Investigation Sample Results. (Organics)

Constituents

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Class
J1PXC5, TP-1, 0.5 n

9/11/12

847 UD
847 UD
847 UD
847 UD

847

JIPXC6, TP-1, 2 to
9/11/12

IPQL ug/kg IQ IP(
348 U 1 348

847 | 348 U 348
847
847

348 U 348
348 t U 348

J1PXC7, TP-1, 4 m
9/11/12

u/k Q PQL

365 j U 365

365 U [ 365
365 U I 365

4 U I 345
345 I U 345
345
345

U_ 345
U 345

Z$,.>-IomLULpIf SV 847 UD 1 847 1 348 U 348 365 U 365 m 3 U 345
2,4,6-Trichlorophenol SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
2,4-Dichlorophenol SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
2,4-Dimethylphenol SVOA 847 UD 847 348 U 348 365 ]U 365 345 U 345
2,4-Dinitrophenol SVOA 4240 | UD 4240 1740 U 1740 1830 U - 1830 1730 U 1730
2,4-Dinitrotoluene SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
2,6-Dinitrotoluene SVOA 847 UD 847 348 U 348 365 U [ 365 345 U F 345

2-Chloronaphthalene SVOA 847 - UD 847 348 U 348 365 U I 365 345 U 345

2-Chlorophenol SVOA 847 UD 847 348 U 348 365 U I 365 345 U 345
2-Methylnaphthalene SVOA 138 DJ 847 348 U 348 365 U F 365 149 J 345

2-Methylphenol (cresol, o-) SVOA 847 - UD 847 348 U 348 365 U 365 345 U 345
2-Nitroaniline SVOA 4240 UD 4240 1740 U 1740 1830 U 1830 1730 U 1730
2-Nitrophenol SVOA 847 UD 847 348 U 348 365 UF365 345 U 345

3+4 Methylphenol (cresol, m+p) SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
3,3'-Dichlorobenzidine SVOA 1690 UD 1690 695 U 695 730 U 730 690 U 690

3-Nitroaniline SVOA 4240 UD 4240 1740 U 1740 1830 U 1830 1730 U 1730
4,6-Dinitro-2-methylphenol SVOA 847 UD 847 348 U 348 365 U 365 345 U 3 45
4-Bromophenylphenyl ether SVOA 847 UD 847 348 U 348 365 U 365 345 U 345

4-Chloro-3-methylphenol SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
4-Chloroaniline SVOA 847 UD 847 348 U 348 365 U 365 345 U 3

4-Chlorophenylphenyl ether SVOA 847 | UD 847 348 U 348 365 U 365 345 U 345
4-Nitroaniline SVOA 4240 j UD 4240 1740 U 1740 1830 U 1830 1730 U 1730
4-Nitrophenol SVOA 4240 UD 4240 1740 U 1740 1830 U 1830 1730 U 1730
Acenaphthene SVOA 847 UD 847 348 U 348 365 U 365 345 U 345

Acenaphthylene SVOA 847 UD 847 348 U 348 365 U 365 345 U 5
Anthracene SVOA 847 IUD 847 348 U 348 365 U 365 345 U 345

Benzo(a)anthracene SVOA 847 j UD 847 348 U 348 365 U 365 345 U 7 345
Benzo(a)pyrene SVOA 847 UD 847 _348 U 348 365 U 365 345 U 345

Benzo(b)fluoranthene SVGA 847 UD 847 348 U 348 - 365 U 365 345 U 345
Benzo(ghi)perylene SVOA 847 - UD 847 348 U 348 365 U 365 345 U 345

Benzo(k)fluoranthene SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
Bis(2-chloro-1-methylethyl)ether SVOA 847 UD 847 348 U 348 365 U 365 345 U 345

Bis(2-Chloroethoxy)methane SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
Bis(2-chloroethyl) ether SVOA 847 UD 847 348 U 348 365 U 365 345 U I 345

Bis(2-ethylhexyl) phthalate SVOA 847 UD 847 348 U 348 365 U 365 345 345
Butylbenzylphthalate SVOA 847 UD 847 348 U 348 365 U 3 4 U 345

Carbazole SVOA 847 UD 847 348 U 348 365 
U  

365 345 U 345
Chrysene SVOA 847 TUD L 847 348 U 348 365 1 U 365 345 U 345

Di-n-butylphthalate SVOA 847 UD 847 U348 348 365 U 365 345 U 345
Di-n-octylphthalate SVOA 847 UD 847 348 U 348 365 U 365 345 U 345

Dibenz[a,hianthracene SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
Dibenzofuran SVOA 847 UD 1 847 348 1 U 348 365 U 365 345 U 345

Diethyl phthalate SVOA 847 UD 847 348 U 348 365 7U 365 345 U 345
Dimethyl phthalate SVOA 847 UD 847 348 U 348 365 U 365 345 U 345

Fluoranthene SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
Fluorene SVOA 847 UD 847 348 U 1348 365 U 35 345 U 345

Hexachlorobenzene 7 348 U . 348 365 U 365 345 U4 345
texach iorob taene SV A 847 UD 847 348 U 348 365 U 365 345 U 3

Hexachloroutadene SVOA 847 UD 847 348 U 348 365 U 365 345 U 345

Hexachloroethane SVOA 847 UD 847 348 U 348 365 U 365 345 U '345
Indeno(1,2,3-cdprene SVOA 847 UD 1 847 348 U 348 365 U T 365 345 U 345

Isophorone SVOA 847 UD 847 348 U 348 365 U 365 345 U 7 345
N-Nitroso-di-n-dipropylamine SVOA 847 UD 1 847 348 U 348 365 U 365 345 U 3

N-Nitrosodiphenylamine SVOA 847 UD 847 348 U 348 365 U 365 345 U 345
Naphthalene SVOA 847 UD 847 348 U 348 365 365 129 J 345
Nitrobenzene SVOA 847 UD 847 348 U 3U 345 T U 34

Pentachlorophenol SVOA 4240 UD| 4240 1740 U 1740 1830 U 1830 1730 U 1730
Phenanthrene SVOA 847 UD 847 34 U 348____365_ 365 345 U 345

Phenol SVGA 847 UD 847 348 U 348 365 U 365 345 U 345
Pyrene SVOA 847 UD I 847 348 U 348 365 U 1 365 345 U 345
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Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
J1PXC5, TP-1, 0.5 m JlPXC6, TP-1, 2 m JIPXC7, TP-1, 4 m J1PXC8, TP-1, 6 m

Constituents Class 9/11/12 9/11/12 9/11/12 9/11/12
ug/kg I Q PQL u/kg Q PQL ug/kg I Q III g/kg Q PQL

Acenaphthene PAH 4.38 U 4.38 3.38 U 3.38 3.68 U 3.68 3.46 U 3.46
Acenaphthylene PAH 648 4.38 50.7 3.38 70.9 3.68 79.4 3.46

Anthracene PAH 7.24 4.38 3.38 U 3.38 3.68 U 3.68 3.46 U 3.46
Benzo(a)anthracene PAH 42.3 4.38 3.38 U 3.38 4.37 3.68 4.38 3.46

Benzo(a)pyrene PAH 4.38 U 4.38 3.38 U 1 3.38 12.0 3.68 3.46 U 3.46
Benzo(b)fluoranthene PAH 4.38 U 4.38 3.38 U 3.38 3..8 U 3_68 3.46 U 3.46+ez~h~prn 3.68 U 3Benzo(ghi)perylene PAH 4.38 U 38 3.38 U 3.38 3.68 U 3.68 3.46 U 3.46
Benzo(k)fluoranthene PAH 4.38 U 4.38 3.38 U 13.38 16.1 3.68 3.46 U 3.46

Chrysene PAH 3.53 1 4.38 3.38 U 3.38 3.68 U 3.68 1.04  1  3.46
Dibenz[a,hlanthracene PAH 4.38 U 4.38 3.38 U 3.38 3.68 U 3.68 3.46 U 3.46

Fluoranthene PAH 147 4.38 3.30 J 3.38 3.68 U 3.68 24.6 3.46
Fluorene PAH 20.6 4.38 1.64 J 3.38 3.68 [ 6U 3.8 1.61 J 3.46

Indeno(1,2,3-cd)pyrene PAH 4.381 U 4.38 8 U 3.38 3.68 U 3.68 4.81 3.46

Aroclor-1262 PCB
Aroclor-1268 PCB

1,1,1 -Trichloroethane VOA
1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,2-Dichloroethene(Total)
1,2-Dichloropropane VOA

2-Butanone VOA
2-Hexanone VOA

4-Methyl-2-Pentanone VOA
Acetone VOA
Benzene VOA

Bromodichloromethane VOA
Bromoform VOA

Bromomethane VOA
Carbon disulfide VOA

Carbon tetrachloride VOA
Chlorobenzene VOA
Chloroethane VOA
Chloroform VOA

Chloromethane VOA
cis-1,2-Dichloroethylene VOA
cis- 1,3-Dichloropropene VOA
Dibromochloromethane VOA

Ethylbenzene VOA
Methylenechloride VOA

Styrene VOA
Tetrachloroethene VOA

Toluene VOA
trans-I ,2-Dichloroethylene VOA
trans. 1,3-Dichloropropene VOA

4.38 11.7
4.38 1 2.89 J

6.10 I 4.381 3.38 U
17.4 1 U 17.4 13.5 U

17.4 I

Naphthalene
Phenanthrene

Pyrene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor- 1260

13.5 U 13.5
13.5 U 13.5

11.0 3.68
368 U 3.68

3.38 1 3.68 U 1 3.68 1

15.3
4.87
3.46 Ut..3 3 4 4

13.5 14.8 1 U 14.8
14.8 U 14.8
14.8 U 14.8

13.5 U 13.5 14.8 U 14.8
16.8 13.5 40.3 14.8
26.6 13.5 1 96.2 14.8

PAH
PAH
PAH.
PCB
PCB
PCB
PCB
PCB
PCB
PCB 14.8 U 14.8

14.8 U 14.8
14.8 U 14.8
6.81 tU I6.81
6.81 U 6.81
6.81 U 6.81
6.81 U 6.81
6.81 U 6.81
8.17 U 8.17
6.81 U 6.81
6.81 U 6.81
16.3 U 16.3
16.3 16.3
16.3 U 16.3
16.3 U 16.3
6.81 U 6.81
8.17 U 8.17
6.81 U 6.81
13.6 U 36I
6.81 U 6.81
6.81 U 6.81
6.81 U 81
13.6 U 13.6
6.8 U 6.81
13.6 1 U 13.6
6.81 U 6.81
6.81 U 6.81
6.81 U 6.81
6.81 U 6.81
8.17 U 8.17
6.81 U 6.81
6.81 U 6.81
681 U 681
6.81 U 6.81
6.81 6.81
6.81 U 6.81
13.6. U
6.81 U 6.81
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3.46
3.46
3.46

13.6 U 1 13.6
13.6 U 13.6
13.6
13.6
27.0
31.8
6.62
13.6

U 1 13.6
U 13.6

13.6
13.6

J13.6

U 13.6
13.6 I U 13.6

I 6.54 I U F6.54
6.54 U 6.54
6.54 U 6.54
6.54 U 6.54
6.54 U 6.54
7.84 T U 7.84
6.54 U 6.54
6.54 U 6.54
15.7 U 157
15.7 U 15.7
15 U 157
15.7 U 15.7
6.54 U 6.54
7.84 8 U 784
6.54 U 654
13.1 U 13.1
6.54 U 6.54
6.54 U 654
6.54 U 654
13. U 131
6.54 U 6.54
13.1 U 13.1
6.54 U 6.54
6.54 U 6.54
6.54 1 U 654
6.54 U 6.54
7.84 U 7.84
6.54 __1-U I 6.54
6.54 U 654
654 U 6.54
6.54 U 6.54
6-54_ U 6.54
6.54 U 6.54

13.1 U 13.1
6.54 U 6 6.54
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147
57.0

17.4 1 U 17.4
17.4 U 17.4
17.4 U 17.4
15.3 U 15.3

15.3 1 U 15.3
15.3 - U 15.3
15.3 U 15.3
15.3 U 15.3
18.4 U 18.4
15.3 U 15.3
15.3 U 15.3
36.7 U 36.7
36.7 U 36.7
36.7 U 36.7
36.7 U 36.7
15.3 U 15.3
18.4 U 18.4
15.3 1 U 15.3
30.6 U 30.6
15.3 U 15.3
15.3 U 15.3
15.3 U 15.3
30.6 U 30.6
15.3 U 15.3
30.6 U 30.6
15.3 U 15.3
15.3 U 15.3
15.3 U 15.3
15.3 U 15.3

12.5 J 18.4
15.3 U 15.3
15.3 U 153

153 U 15.3
153 U 15.3
250 1 15.3
30.6 U 30.6
15.3 U 15.3

13.5 U 13.5
13.5 U 13.5
13.5 U 13.5
5.99 U 5.99
5.99 U 5.99
5.99 U 5.99

5.99 U 5.99
5.99j U 5.-99
7.19 U 7.19
5.99 U 5.99
5.99 U 5.99
14.4 U 14.4
14.4 U 14.4
14.4 U 14.4-
14.4 U 14.4
5.99 U 5.99
7.19 U 7.19
5.99 U 5.99
12.0 U 12.0
5.99 U 5.99
5.99 U 5.99
5.99 U 5.99
12.0 U 12.0
5.99 U 5.99
12.0 U 12.0
5.99 U t 5.99
5.99 U 1 5.99

9 U 5.99
5.99 U 5.99
7.19 U F 7.19
5.99 U 5.99
5.99 U 5.99
5.99 U 5.99
5.99 U 5.99
5.99 5.99
5.99 U 5.99
12.0 U 12.0
5.99 U 5.99

17.4
17.4
17.4

U 174
U 17.4
U

VOA
VOA
VOA
VOA
VOA
VOA

Trichloroethene
Vinyl chloride
Xylenes (total)

VOA
VOA
VOA

3,38
3.38

I,

17.4 1 U 117.4
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Attachment 1. 316-3 Waste Site Inve tigation Sampling Results. (Organics)
J1PX99, TP-2, 0.5 m J1PXC0, TP-2, 2 m J1IPXC1, TP-2, 4 m J1PXC2, TP-2, 6 m

Constituents Class 8/20/12 8/20/12 8/20/12 8/20/12
_ _ _ _ _ ug/kg Q IPQL ug/kg Q I PQL ug/kg Q PQL ug/kg Q PQL

1,2,4-Trichlorobenzene SVOA 398 UJ 398 343 1 UJ 343 363 UJ 363 361 UJ 361
1,2-Dichlorobenzene SVOA 398 U 398 343 U 343 363 U 363 361 U 361
1,3-Dichlorobenzene SVOA 398 UJ 398 343 UJ I 343 363 UJ t 363 361 UJ 361
1,4-Dichlorobenzene SVOA 398 UJ 398 343 TUJ 343 363 UJ 1 363 361 UJ 361

2,4,5-Trichlorophenol SVOA 398 U j 398 343 U 343 363 U 363 - 361 U 361
2,4,6-Trichlorophenol SVOA 398 U 398 343 U I 343 363 U 363 361 U 361
2,4-Dichlorophenol SVOA 398 UJ 398 343 U 1 343 363 U 363 361 U 361
2,4-Dimethylphenol SVOA 398 UJ 398 343 UJ 343 363 UJ 363 361 Ui 361
2,4-Dinitrophenol SVGA 1990 UJ 1990 1720 UJ 1720 1820 UJ 1820 1800 UJ 1800
2,4-Dinitrotoluene SVOA 398 U 398 343 U 343 363 U 363 361 U 361

2-Chloronaphthalene
2-Chlorophenol

2-Methylphenol (cresol, o-)
2-Nitroaniline
2-Nitrophenol

3+4 Methylphenol (cresol, m+l
3,3'-Dichlorobenzidine

3-Nitroaniline

398 343 U
398 I 343 4 U
398 I 343

U 398
U 1990

343 363 U 363 1 361 1 U 361
343 1 363 1 U I 363 1 361 1 U 361

U 343
U 343

343 U 343
1720 U

SVOA 398 U 1398 343 U 3

4,6-Dinitro-2-methylphenol T SVOA 398 U L
4-Bromophenylphenyl ether

4-Chloro-3-methvlnhenol

Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(ghi)perylene

Bis(2-chloro-1 -
Bis(2-Chloroethoxv)methane

SVOA
I ether SVGA

SVOA
SVOA
SVOA

SVOA
SVOA
SVOA
SVOA
SVOA
SVOA

])ether SVOA

Bis(2-chloroethyl) ether SVOA

Butylbenzylphthalate
Carbazole ] SVGA
Chrysene

Di-n-butylphthalate
Di-n-octylphthalate

Dibenz[a,hlanthracene
Dibenzofuran

Diethyl phthalate SVOA
Dimethyl phthalate SVOA

Fluoranthene SVOA'
Fluorene SVOA

Hexachlorobenzene SVOA
Hexachlorobutadiene SVOA

Hexachlorocyclopentadiene SVOA
Hexachloroethane SVOA

Indeno(1,2,3-cd)pyrene SVOA
Isophorone SVOA

N-Nitroso-di-n-dipropylamine SVOA
N-Nitrosodiphenylamine SVOA

Naphthalene SVOA

to] SVOA
SVOA
SVOA
SVOA

U 398
U 797
U 1990-

398
UJ 398 343
UJ 398 343

398 U 398
1990 U 1990
1990 U 1990
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
39 U L - 398

U 398
398 U 398
398 U 398

39 U 398
398 U 1 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 U 398
398 UJ 398
398 U 398
398 UJ 1 398
398 U 398
398 U 398
398 U 398
398 1 U 398

222 j 398
398 UJ i 398
1990 UJ 1990
153 3 398
398 U 398
398 U 398

343 U
687 U

720
343
43
87

1720 U 1720
343 UJ 1 343 1
343 I U 343

U 1 343
UJ I343

343 1 U 343
1720 U 1720
1720 U 1720
343 U 343
343 U 1 343
343 U 343
343 U 343
343 U 343
343 U 343

343 U 343
343 F 343
343 U 343
343 U 343343 U ~ 343
343- U I 343
343 U 343

343 U 4 3 
343 U 343343 -- U 343
343 U 343
343 U 343
343 U 343
343 U 33

343 U 343
343 U 343
343 U 343
343 U 343

-343 UJ 343
343 UJ 343
343 iUJ 343

-343 U 33

343
343 U 343
343 U 343
3'3 L343

343 U 343
343 _UJ 343
1720 U) 1720
343 U 343-
343 U 343
343 U 343

363 U 363 1 361 [U 361
363 U 363 361 U 361
363 U 363 361 U 361
1820 U 1820 1 1800 1 U 1800
363 U 363
363 U 363
726 U 726
1820 U 1820
363 UJ 363
363 U 363
363 U 363
363 UJ 363
363 U 363
1820 U

t  
1820

1820 U 1820
363 U 363
363 U 363
363 U 363
363 U 363363 U I_363

363 u 7 363
363 U 363
363 U 363
363 U 363
363 U 363363 U 363
363 U 363
363 U 363

363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U 363
363 U3 363

363- UJ 363363 U 363
363 _ U 363

363 U 363
363 U 363
363 U 363
363 UJ 363
1820 FUT1820
363 U 363
363 U 363
363 U 363
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361 U 361
361 U 361
721 U 721
1800 U 1800
361 UJ 361
361 U 361
361 U 361
361 ~UJ 361
361 U 361
1800 U 1800
1800 U- 1800
361 U 361
361 U 361
361 U 361
361 U 361
361 U 361
361 U 361
361 U 1 361
361 U 361
361 U 361

U 361
361 IU 361
361 U- 361
361 U 361
361 U 361
361 361
361 U 361
361 U 361
361 IU 361
361 U 361
361 U_ 361
361 U 361
361 U 361
361 U 361
361 U 361
361 UJ 361
361 U 361

6 UJ 361
361 U 361
361 U 361
361 U 361
361 U 361

361 UJ 361
1800 UJ 1800

361 U 361
361 l 361
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.,- UU.Ui.. SVOA
SVOA

398
398

U
U

SVOA 1 398
S~VfA 32 J 398 I 3

SVOA 398
SVOA 1990

SVGA 398
SVOA 797
SVOA 1990

4-ChI

SVOA 398
SVGA I398

U

398

4-Nitroaniline
4-Nitrophenol

Acenaphthyler
Anthracene

SVOA

s(2-etyexy) pt A I V
SVOA

SVOA
SVOA
SVOA
SVOA
SVGA

Nitrobenzene SVOA
Pentachlorophen

Phenanthrene
Phenol
Pyrene

_ _SVOA 320 J 1 398 U

____

,

1
3
6
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Attachment to Waste Site Reclassification Form 2012-099

1. 316-3 Waste Site Investigation Sampling Results. (Organics)
I J1PX99, TP-2, 0.5 m JIPXCO, TP-2, 2 m J1PXC1, TP-2, 4 m J1P)

Constituents Class _ /2_/_ 2 8/20/12 8/20/2 a12g/
I - g/kg Q [ PQL QL ug/k Q I PQL u/kg

Acenaphthene
Acenanhthvlene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene PAH

Benzo(k)fluoranthene PAH

Indeno(1,2,3-cd)pyrene PAH

19.9 3.46 U 3.46
19.9 9.70 I 3.46
19.9 3.46 U 3.46

3.66 _ U 3.66
2.75 J I3.66
3.66 U 3.66

21.3 D I 19.9 1 3.46 U 3.46 I 1.28 J 3.66
19.9 UD I 19.9 1 10.6 I
19.9 UD
19.9 UD
19.9 UD
14.6 JD

19.9 [3.46 U
19.9 3.46 U
19.9 6.67
19.9 3.46 U

19o 9 tUD t99 I 34 U

545 D 19.9 | 1.16 J
124 1 D j 19.9
19.9 UD 19.9
225 D 19.9
277 . D 19.9
277__ 1 D~j~ 10

Aroclor-1254 PCB 79.1
Aroclor-1260 PCB 79.1
Aroclor-1262 PCB 79.1
Aroclor-1268 PCB 79.1

1,1,1-Trichloroethane VOA 12.9
1, 1,2,2-Tetrachloroethane

- J VOA
VOA
VOA

tal) VOA

2-Butanone VOA
2-Hexanone VGA

4-Methyl-2-Pentanone VOA
Acetone VOA
Benzene VOA

Bromodichloromethane VOA

-

Carbon disuffide VOA
Carbon tetrachloride VA

Chlorobenzene V-A
Chloroethane VOA
Chloroform VOA

Chloromethane VOA
cis-1,2-Dichloroethylene VOA
cis-1,3-Dichloropropene VOA
Dibromochloromethane VOA

Ethylbenzene VOA
Methylenechloride VOA

Styrene VOA
Tetrachloroethene VOA

Toluene VOA
trans- 1,2-Dichloroethylene VOA
trans-1,3-Dichloropropene VOA

Trichloroethene VOA

1.39 J 3.46
3.46 U

0.866 UJ
3.46 U

D 19.9 3.46 U
UD 79.1 13.9 U
UD 79.1
UD 79.1
UD 79.1
UD 79.1
UD 79.1
UD 79.1
UD 79.1
UD 79.1
U i2.9r

12.9 U 12.9
12.9 U 12.9

12.9 U 12.9
15.5 U 15.5
12.9 U 12.9
12.9 U 12.9
30.9 U 30.9
30.9 U 30.9
30.9 U 30.9
30.9 U 30.9
12.9 U 12.9
15.5 U 15.5
2.9 U1 12 9

25.8
12.9
12.9

25.8 1 U 25.8
12.9 U 12.9
25.8 U 25.8
12.9 U 12.9
12.9 U 12.9
12.9 U 12.9
12.9 U 12.9
105 i 15.5
12.9 U 12.9-
12.9 U 12.9
12.9 j U 12.9
12.9 U 12.9
12.9 U 12.9
12.9 U 12.9
25.8 U 25.8
12.9... U . 12.9

13.9 U 13.9
13.9 LU
13.9 U 13.9
9.31 1 J 13.9
13.7 J [13.9 -
3.89 J 13.9
13.9 U 13.9
13.9 U 13.9
5.17 U 5.17
5.17 U 5.17
5.7 U 5.17

_ _5.17 U 5.17
5.17 U 5.17
6.20 U 6.20
5.17 U 5.17
5.17 U 5.17
12.4 U 12.4
12.4 U 12.4
12.4 U 12.4
12.4 U 12.4-
5.17 U 5.17
6.20 U 6.20 -
5.17 U 5.17
10.3 U 10.3
5.17 U 5.17
5.17 U 5.17
5.17 U 5.17
10.3 U 10.3
5.17 U 5.17
103 U 10.3
5.17 U 5.17
5.17 U 5.17
5.17 U 5.17
5.17 U 5.17
435 J 6.20
5.17 U 517

7 U 5.17
5.17 U 5.17

7 U 5.17
5.17 U 5.17
5.17 U 5.17
10.3 U 103

5.17 U 5.17

3.46
3.46
3.46
3.46
13.9

3.46
3.46
3.46
3.46
3.46

1.58 J 3.66
3.66 U 3.66
3.66 U 3.66
3.66 U 3.66
3.66 U 3.66

3.46 3.66 U 3.66
3.46 3.85 166

3.66 U 3.66_
1.10 L 3.66
3.30 UJ 3.66
1.47 J 3.66
1.19 J 3.66
14.6 U 14.6 14.4
14.6 U 14.6 14.4

I PQL I
2.65 _ 3.70
21.9 3.70
3.70 U 3.70

0.945 3.70
3.70 U 3.70
3.70 U 3.70
3.70 U 3.70
3.70 U 3.70
3.70 U 3.70
3.70 U 3.70
5.37 3.70
1.85 J 3.70
1.98 J 3.70
7.41 U 3.70
2.96 3.70
3.70 Ui 3.70

U 14.4
U 14.4

13.9 I 14.6 U 14.6 1 14.4 1 U I 14.4
14.6 U 14.6
17.3 L 14.6
71.0 14.6
300 J- 4.6
14.6 U 14.6
14.6 U 14.6
7.15 U 7.15
7.15 U 7.15
7.15 U 7.15
7.15 U 7.15

8.59 U 8.59
7.15 U 7 1-5
7.15 U 7.15
17.2 U 17.2
17.2 U 17.2
17.2 U 17.2
I1-72 U 17.2
7.15 U 7.15
8.59 U 8.59
7.15 U 7.15
14.3 U 14.3
7.15 U 7.15
7.15 U 1 7.15
715 U 7.15
71 -U 14.3
715 U 7.15
14.3 U 14.3
7.15 U 7.15
7.15 U 7.15
7.15 1 U 7.15
7.15 U 7.15
6.15 U 8.59
7.15 U 7.15
7.15 U 7.15
7.15 U 7.15
7.15 U 7.15-
7.15 U 7.15
7.15 U 7.15
14.3 U 14.3
7.15 -1 U 7.15
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
J1PXC3, TP-3, 0.5 m J1PXC4, TP-3, 1.5-2 m JIPX91, TP-4, 0.5 m J1PX92, TP-4 2 m

Constituents Class 8/23/12 8/29/12 8/14/12 8/14/12
ug/kg IQ I PQL ug/kg Q I PQL ug/kg * PQL ug/kg ]Q7 PQL

1,2,4-Trichlorobenzene SVOA 6840 UD 11 6840 1280 UD 1280 698 U 698 1990 UD 1 1990
1,2-Dichlorobenzene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
1,3-Dichlorobenzene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
_ ,-D___rbeze___ _64 UD_ j 64 _28 _UD i28 U1,4-Dichlorobenzene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990

2,4,5-Trichlorophenol SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
2,4,6-Trichlorophenol SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
2,4-Dichlorophenol SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
2,4-Dimethylphenol SVOA 6840 UD 6840 1280 1UD 1280 698 U 698 1990 UD31 1990
2,4-Dinitrophenol SVOA 34200 ID 34200 6390 UD 6390 3490 U 3490 9930 UD 9930
2,4-Dinitrotoluene SVOA 6840 UD 6840 1280 UD 1 1280 698 U 698 1990 UD 1990
2,6-Dinitrotoluene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990

2-Chloronaphthalene SVOA 6840 UD 1 6840 1280 UD 1280 698 U 698 1990 UD 1990
2-Chlorophenol SVOA 6840 UD j 6840 1280 UD 1280 698 U 698 1990 UD 1990

2-Methylnaphthalene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
2-Methylphenol (cresol, o-) SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 U ]D 11990

2-Nitroaniline SVOA 34200 UD 34200 6390 UD 6390 3490 U 3490 9930 UD 1 9930
2-Nitrophenol SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990

3+4 Methylphenol (cresol, m+p) SVOA 6840 UD 6840 1280 UD 1280 698 1U 698 1990 UD 1990
3,3'-Dichlorobenzidine SVOA 13700 UD 13700 2550 UD 2550 1400 1U 1400 3970 UD 3970

3-Nitroaniline SVOA 34200 UD 34200 6390 UD 6390 3490 U 1 3490 9930 UD 9930
4,6-Dinitro-2-methylphenol SVOA 6840 UD 6840 1280 U1 1280 698 U 698 1990 UD 1990
4-Bromophenylphenyl ether SVOA 6840 UD 6840 1280 UD 1280 698 1U 698 1990 UD 1990
4-Chloro-3-methylphenol SVOA 6840 UD 6840 1280 UD 1280 698 U U 698 1990 1UD 1990

4-Chloroaniline SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
4-Chlorophenylphenyl ether SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990

4-Nitroaniline SVOA 34200 UD 34200 6390 U 6390 3490 U U 3490 9930 U 9930
4-Nitrophenol SVOA 34200 UD 34200 6390 UD 6390 3490 | U 3490 9930 1113 9930
Acenaphthene SVOA 6840 1UD 6840 1280 UD 1280 698 U 698 1990 UD 1990

Acenaphthylene SVOA 68401 UD 6840 1280 UD 1280 698 U 698 1990 UD 1 990
Anthracene SVOA 6840 UD 6840 1280 4UD 1280 698 U 698 1990 UD 1990

Benzo(a)anthracene SVOA 6840 UD 6840 1280 UD 1280 698 11 698 1990 UD 1990
Benzo(a)pyrene SVOA 6840 UD 6840 12801U3 1280 698 4 U 698 1990 UD 1990

Benzo(b)fluoranthene SVOA 6840 UD 1 6840 1280 UD 1280 698 U 698 1990 1D 1990
Benzo(ghi)perylene SVOA 1 6840 j 1 6840 1280 UD 1280 698 U 698 1990 UD 1990

Benzo(k)fluoranthene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 1 UD 1990
Bis(2-chloro-l-methylethyl)ether SVOA 6840 UD 6840 1280 UD 1280 698 U 698 19901 111 -U 1990

Bis(2-Chloroethoxy)methane SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
Bis(2-chloroethyl) ether SVOA 6840 U1 6840 1280 UD1 1280 698 U 698 1990 UD 1990

Bis(2-ethylhexyl) phthalate SVOA 6840 UD11 6840 1280 U1D 71280 698 1U1 698 1990 UD 1990
Butylbenzylphthalate SVOA 6840 UD 1 6840 1280 UD 1280 698 U 698 1990 UD 1990

Carbazole SVOA 6840 UD1 6840 1280 U- I 1280 698 1 698 1990 UD 1990
Chrysene SVOA 6840 IUD 6840 1280 UD 1280 698 U 698 1990 1D 1990

Di-n-butylphthalate SVOA 6840 4 UD 6840 1280 UD 1 1280 698 U 698 1990 UD 1990
Di-n-octylphthalate SV0A 6840 1 U 6840 1280 UD 1280 698 U 698 1990 UD 1990

Dibenz[a,h anthracene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
Dibenzofuran SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 1UD 1990

Diethyl phthalate SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD 1990
Dimethyl phthalate SVOA 6840 D 6840 1280 UP 1280 698j U - 698 1990 UD 1990

Fluoranthene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 U1 1990
Fluorene SVOA 6840 113 6840 1280 10 280 698 U 698 1990 UD 1990

Hexachlorobenzene SVOA 6840 U1 6840 1280 UD 1280 698 U 698 1990 U1 1990
Hexachlorobtadiene SVOA 64 1113 6840 1280 UD 1280 698 U 698 1990 U1 1990

Hexachlorocyclopentadiene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 UD1 1990
Hexachoroethane SVOA 6840 UD 6840 1280-' UD 1280 698 U 698 1990 UD 1 1990

Indeno(1,2,3-ed)pyrene SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 1 1 990
Isophorone SVOA 6840 UD 6840 1280 1UD 1280 698 UO 698 1990 11 1990

N-Nitroso-di-n-dipropylamine SVOA 6840 UD 6840 1280 UD 1280 698 U 698 1990 ID 1 990
N-Nitrosodiphenylamine SVOA 6840 UD1 6840 1280 UD 1280 698- U 698 1990 1 1990

Naphthalene SVOA 6840 UD11 6840 1280 1UD 1280 698 U 698 1990 UD 1990
Nitrobenzene SVOA 6840 UD 6840 1280 11 D 1280 698 U 698 1990 U 110 1990

Pentachlorophenol SVOA -34200 110 34200 6390 1113 6390 3490 U1- 3490 9930 I 11 9930
Phenanthrene SVOA 6840 UD 6840 1280 UD 1280 698 -U 698 1990 UD 1990

Phenol SVOA 6840 UD 6840 1280 UD1 1280 698 U 698- 1990 U 10 90
yrne A 4 U 4|698 U _698 1990 U 90Phrenol S-VOA 6040 1 110 6840 1280 1113 1280 698 11U 698 1990 110D 1990
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
J1PXC3, TP-3, 0.5 m J1PXC4, TP-3, 1.5-2 m J1PX91, TP-4, 0.5 m JIPX92, TP-4 2 m

Constituents Class 8/23/12 8/29/12 8/14/12 8/14/12
ug/kg Q I PQL ug/kg IQ I PQL ug/k ] PQL ug/kg Q PQL

Acenaphthene PAH 3.51 U 3.51 21.9 UD 1 21.9 3.51 U 3.51 3.94 3.94
Acenaphthylene PAH 138 3.51 1420 D 421.9 218 - 3.51 408 3.94

Anthracene PAH 1.23 J 3.51 21.9 UD 21.9 2.71 J 3.51 3.94 U 3.94
Benzo(a)anthracene PAH 28.4 3.51 54.0 D 21.9 21.2 3.51 17.8 3.94

Benzo(a)pyrene PAH 3.51 U 3.51 21.9 UD 21.9 31.8 3.51 3.94 U 3.94
Benzo(b)fluoranthene PAH 9.13 1 3.51 21.9 UD 21.9 3.51 U 3.51 3.94 U 3.94
Benzo(ghi)perylene PAH 3.51 U 3.51 21.9 UD 21.9 3.51 U 3.51 3.94 U 3.94

Benzo(k)fluoranthene PAH 3.51 U 3.51 21.9 UD 21.9 3.51 U 3.51 3.3.94
Chrysene PAH 1.93 j 3.51 21.9 UD 721.9 7.06 3.51 3.94 U 3.94

Dibenz[a,h]anthracene PAH 3.51 U 3.51 12.5 JD 21.9 3.51 U 3.51 3.94 U 3.94
Fluoranthene PAH 49.0 3.51 265 1 D 21.9 69.1 3.51 60.6 3.94

Fluorene PAH 7.90 3.51 29.8 D 21.9 6.89 3.51 8.30 3.94
Indeno(1,2,3-cd)pyrene PAH 3.51 U 1 3.51 10.9 JD 21.9 1.91 J 3.51 3.94 U 3.94

Naphthalene PAH 57.6 3.51 316 D 21.9 48.7 3.51 75.0 3.94
Phenanthrene PAH 22.3 3 3.51 174 F D 121.9 31.6 3.51 23.4 1 3.94

Pyrene PAH 6.50 3.51 15.8 JD 21.9 23.0 3.51 3.71 1 3.94
Aroclor-1016 PCB 13.9 U 13.9 17.1L U 17.1 14.1 U 14.1 15.9 U 15.9
Aroclor-1221 PCB 13.9 U 13.9 17.1 U 17.1 14.1 U 14.1 15.9 U 15.9
Aroclor-1232 PCB 13.9 U 13.9 17.1 U 17.1 14.1 U 14.1 15.9 U 15.9
Aroclor-1242 PCB 13.9 U 13.9 17.1 [ U 17.i 14.1 U 14.1 15.9 U 15.9
Aroclor-1248 PCB 13.9 U 13.9 17.1 U 17.1 14.1 U 14.1 15.9 U 15.9
Aroclor-1254 PCB 32.9 13.9 17.1 U 17.1 13.4 J 14.1 12.9 J 15.9
Aroclor-1260 PCB 21.7 13.9 17.1 U 17.1 9.72 J 14.1 9.59 J 15.9
Aroclor-1262 PCB 13.9 U 13.9 17.1 U 17.1 14.1 U 14.1 15.9 U 15.9
Aroclor-1268 PCB 13.9 U 13.9 17.1 U 17.1 14.1 U 14.1 15.9 U 15.9

,,1-Trichloreethane VOA 5.1 U 5.01 9.a U, 9.52 1.50 U1 6.50 9.15 U 9.i5
1,1,2,2-Tetrachloroethane VOA 5.01 U 5.01 9.52 1 U 9.52 .51 U 6.50 9 .15 9

1,1,2-Trichloroethane VOA 5.0' U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15
1,1-Dichloroethane VOA 5.01 L U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15
I,1-Dichloroethene VOA 5.01 7 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15
1,2-Dichloroethane VOA 6.02 U 6.02 11.4 4 U 11.4 7.80 U 7.80 11.0 U 11.0

1,2-Dichloroethene(Total) VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15
1,2-Dichloropropane VOA 5.01 U 5.01 9.52 _ U 9.52 6.50 U 6.50 9.15 - U----- 9.15

2-Butanone VOA 12-0 U 12.0 22.9 1U 22.9 15.6 U 15.6 22.0 U 22.0
2-Hexanone VOA 120 U 12.0 22.9 U 22.9 15.6 U -15.6- 22.0 U 22.0

4-Methyl-2-Pentanone VOA 12.0 U 12.0 22.9 U 22.9 15.6 U 15.6 22.0 U 22.0
Acetone VOA 12.0 U 12.0 22.9 U 9 15.6 U 15.6 22.0 22.0
Benzene VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15

Bromodichloromethane VOA 6.02 U 6.02 11.4 U 11.4 7.80 U 7.80 11.0 U 11.0
Bromoform VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15

Bromomethane VOA 10.0 U 10.0 19.0 U 19.0 13.0 U 13.0 18.3 U 18.3
Carbon disulfide VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15

Carbon tetrachloride VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 tU 9.15
Chlorobenzene VOA 5.01 U 5.01 9.52 - U 7 -9.52 6.50 U 6.50 9.15 U V 9.15
Chloroethane VOA 10.0 U 10.0 19.0 U 19.0 13.0 U 13.0.18.3 U 18.3
Chloroform VOA 5.01 U 5.01 9.52 U F 9.52 6.50 U U6.50 9.15

Chloromethane VOA 10.0 U 10.0 19.0 U 19.0 13.0 U 13.0 18.3 U 18.3
cis-1,2-Dichloroethylene VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15
cis-1,3-Dichloropropene VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 76.50 9.15 U 9.15
Dibromochloromethane VOA 5.01 U 5.01 9.52 U 952 650 U 6.50 915 U 9.15

Ethylbenzene VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15
Methylenechloride VOA 2.19 J _ 6.02 7.56 . Bj 11.4 2.97 BJ 7.80 4.78 BJ 11.0

Styrene VOA 5.01 U 501 9.52 U 9.52 6.50 U 650 9. 15 U 9.15
Tetrachloroethene VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15

Toluene VOA 5.01 U 5.01 9.52 U 6.50 U . U 9.15
trans-1,2-Dichloroethylene VOA 5.01 U 5.01 9.52 U I 9.52 6.50 U r6.50 9.15 U 9.15
trans-1,3-Dichloropropene VOA 5.01 U 5.01 9.52 U 9.52 6.50 U 6.50 9.15 U 9.15

Trichloroethene VOA 5.01 U 5.01 12.5 9.52 6.50 U 6.50 1.96 J 9.15
Vinyl chloride VOA 10.0 U 10.0 19.0 U 19.0 130 U 13. 18.3 U 18.
Xylenes (total) VOA 5.05. 01 .01 9.59. 52 .52 650 U 50 9 9.15
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
J1PX93, TP-4, 4 m J1PX94, TP-4, 6 m JIPX95, TP-5, 0.5 m JIPX96, TP-5, 2 m

Constituents Class 8/14/12 8/14/12 8/16/12 8/16/12
ug/kg Q PQL ug/kg I QI PQL ug/kg Q PQL ug/kg ] 9 PQL

1,2,4-Trichlorobenzene SVOA 359 U 359 364 U 364 344 UJ 344 357 1 UJ 357
1,2-Dichlorobenzene SVOA 359 U 359 364 U 364 344 U 344 357 U 357
1,3-Dichlorobenzene SVOA 359 U 359 364 U 364 344 UJ 344 357 UJ 357
1,4-Dichlorobenzene SVOA 359 U 359 364 I U 364 344 UJ 344 357 UJ 357

2,4,5-Trichlorophenol SVOA 359 U 359 364 U 364 344 U 344 357 UJ 357
2,4,6-Trichlorophenol SVOA 359 U 359 364 U 364 344 U 344 357 UJ 357

2,4-Dichlorophenol SVOA 359 U 359 364 U 364 344 U 344 357 UJ 357
2,4-Dimethylphenol SVOA 359 U1 359 364 U 364 344 UJ 344 357 U 357
2,4-Dinitrophenol SVOA 1800 U 1800 1820 U 1820 1720 UJ 1720 1780 UJ 1780
2,4-Dinitrotoluene SVOA 359 U 359 364 U 364 344 U 344 357 U 357
2,6-Dinitrotoluene SVOA 359 U 359 364 U 364 344 U 344 357 U 357

2-Chloronaphthalene SVOA 359 U 359 364 U 364 344 U 344 357 4 U 357
2-Chlorophenol SVOA 359 U 359 364 U 364 344 U 344 357 U 357

2-Methylnaphthalene SVOA 359 U 359 364 U 364 344 U 344 35 U 1 37
2-Methylphenol (cresol, o-) SVOA 359 U 359 364 U 364 344 U 344 357 U 357

2-Nitroaniline SVOA 1800 U 1800 1820 U 71820 1720 U 1720 1780 U 1-1780
2-Nitrophenol SVOA 359 U 359 364 U 364 344 U 344 357 U 357

3+4 Methylphenol (cresol, m+p) SVOA 359 U 1 359 364 U 364 344 U 344 357 U 357
3,3'-Dichlorobenzidine SVOA 718 U 718 729 U 729 688 U 688 713 U 713

3-Nitroaniline SVOA 1800 U 1800 1820 U 1820 1720 U 1720 1780 U 1780
4,6-Dinitro-2-methylphenol SVOA 359 U 359 364 U 364 344 UJ 344 357 UJ 357
4-Bromophenylphenyl ether SVOA 359 U 359 364 U 364 344 U 344 357 UJ 357

4-Chloro-3-methylphenol SVOA 359 U 359 364 U 364 344 U 344 357 U 357
4-Chloroaniline SVOA 359 U 359 364 U 364 344 UJ 344 357 UJ 357

4-Chlorophenylphenyl ether SVOA 359 U 359 364 U 364 344 U 344 357 UJ 357
4-Nitroaniline SVOA 1800 U 1800 1820 U 1820 1720 U 1720 1780 U 1780
4-Nitrophenol SVOA 1800 U 1800 1820 U 1820 1720 U 1720 1780 U 1780
Acenaphthene SVOA 359 U 359 364 U 364 344 U 344 357 U 357

Acenaphthylene SVOA 359 U 359 364 U 364 344 U 344 357 fu 357
Anthracene SVOA 359 U 359 364 U 364 344 U 344 357 U 357

Benzo(a)anthracene SVOA 359 U 359 364 U 364 344 U 344 357 U 357
Benzo(a)pyrene SVOA 359 U 359 364 1U 364 344 U 344 357 U 357

Benzo(b)fluoranthene SVOA 359 U 359 364 1 364 344 U 344 357 U 357
Benzo(ghi)perylene SVOA 359 U 359 364 - U 364 344 T U 344 357 U 357

Benzo(k)fluoranthene SVOA 359 U 4 359 364 1 U 364 344 1 U 344 357 U 357
Bis(2-chloro-1-methylethyl)ether SVOA 359 U 359 364 U 364 344 U 344 357 1U 7 357

Bis(2-Chloroethoxy)methane SVOA 359 U 359 364 U 364 344 U 344 357 UJ 357
Bis(2-chloroethyl) ether SVOA 359 U1 359 364 U 364 344 U 344 357 UJ 357

Bis(2-ethylhexyl) phthalate SVOA 359 U 359 364 U 364 344 IU 344 357 UJ 357
Butylbenzylphthalate SVOA 359 U 359 364 U 364 344 U 344 357 U 357

Carbazole SVOA 359 U 359 364 U 1 364 344 U 344 357 U 357
Chrysene SVOA 359 U 359 364 UP 364 344 U 357 U 357

Di-n-butylphthalate SVOA 359 U 359 364 U 364 344 U1 344 37 U
Di-n-octylphthalate SVOA 359 1U 359 364 U 364 344 U 344 357 U 357

Dibenz|a,hlanthracene SVOA 359 U 359 364 U 1 364 344 U 344 357 U 357
Dibenzofuran SVOA 359 U 3591 364 U T-364 344 U 344 357 U 3 5

Diethyl phthalate SVOA 359 U 359 364 U 364 344 U 344 357 !U 357
Dimethyl phthalate SVOA 359 U 359 364 U 364 344 U 344 357 U 357

Fluoranthene SVOA 359 U 359 364 U 364 344 U 344 357 U 357
Fluorene SVOA 359 U 359 364 U [ 364 344 U 344 357 4 U 357

Hexachlorobenzene SVOA 359 U 359 364 U 364 344 U 344 357 U 357
Hexachlorobutadiene SVOA 359 U 359 364 U 1 364 -- 344 UJ-- 1 344357 UJ 357

Hexachlorcyclopentadiene SVOA 359 U 359 364 U1 364 344 UJ 344 -_357 UJ 357
Hexachloroethane SVOA 359 U 359 364 U 364 344 UJ1 344 357 UW 357

Indeno(1,2,3-cd)pyrene SVOA 359 U 359 364 U 364 344 U 344 357 U1 357
Isophorone SVOA 359 U 359 364 U 364 344 U 344 357 U 357

N-Nitroso-di-n-dipropylamine SVOA 359 359344 3 4

N-Nitrosodiphenylaine SVOA 359 U 359 364 U1 364 344 U 344 357 U 357N-itoadihnyarin 9VOA 359 U3 359- 36 31 34 -34 1 4 57 1 5
Naphthalene SVOA 3 U 364 U 364 344 U 344 37 U 357
Nitrobenzene SVOA 359 U 359 364 U -364 344 UJ 344 357 UJ 357

Pentachlorophenol SVOA 1800 U 1800 820 U -1820 1720 UJ 1720 1780 UJ 1780
Phenanthrene SVOA 359 4 359 364 U 364 344 U 344 Y357 357

Phenol SVOA 359 U 359 364__6344 _ 3U 344 357 U 357
VA 359 U364 344 U 344 357 U 357

Pyrene SVA 359 11U 359 364 131364 344-131344 357 U3 357
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
JlPX93, TP-4, 4 m J1PX94, TP-4, 6 m JIPX95, TP-5, 0.5 m J1PX96, TP-5, 2 m

Constituents Class 8/14/12 8/14/12 8/16/12 8/16/12
ug/kg Q I PQL ug/kg Q PQL uk g/kg Q PQL ug/kL Q[PQL

Acenaphthene PAH 3.65 U 3.65 3.70 U 3.70 3.43 U 3.43 3.52 U 3.52
Acenaphthylene PAH 35.4 3.65 3.70 U 3.70 16.3 3.43 8.86 3.52

Anthracene PAH 3.65 U ] 3.65 3.70 U 3.70 3.43 U 3.43 3.52 U 3.52
Benzo(a)anthracene PAH 3.92 3.65 1.20 J 3.70 0.859 3.43 5.96 3.52

Benzo(a)pyrene PAH 3.65 U 3.65 3.70 U 3.70 1.44 J 3.43 1.41 -- 352
Benzo(b)fluoranthene PAH 2.65 J 3.65 3.70 U 3.70 3.43 _U [ 3.43 3.53 1 1 3.52
Benzo(ghi)perylene PAH 3.65 U 3.65 3.70 U 3.70 3.43 U 3.43-- 3.52 U 3.52

Benzo(k)fluoranthene PAH 109 J 3.65 3.70 U 3.70 3.43 U 3.43 3.52 U 3.52
Chrysene PAH 3.65 U 3.65 3.70 U 3.70 0.98 J 3.43 3.52 U 3.52

Dibenz[a,hlanthracene PAH 3.65 U 3.65 3.70 1 U 3.70 3.43 U 3.43 3.52 U 3.52
Fluoranthene PAH 8.68 3.65 3.70 U 3.70 2.58 J 3.43 2.29 J 3.52

Fluorene PAH 2.08 J 3.65 3.0 U 3.70 1.72 J 3.43 1.89 J 3.52
Indeno(1,2;3-cd)pyrene PAH 1 3.65 .65 1.37 J 3.70 5.71 3.43 8.24 3.52

Naphthalene PAH 6.22 3.65 3.70 U 3.70 6.36 U 3.43 9.00 U 3.52
Phenanthrene PAH 2.83 J 3.65 3.70 U 3.70 1.37 J 3.43 1.06 J 3.52

Pyrene PAH 2.66 J 3.65 3.70 U I 3.70 1.03 J 3.43 0.935 J 3.52
Aroclor-1016 PCB 14.7 U 14.7 14.6 U 14.6 136 UD 136 55.6 Ul D- 55.6
Aroclor-1221 PCB 14.7 U 14.7 14.6 U 14.6 136 UD 136 55.6 UD 55.6
Aroclor-1232 PCB 14.7 U 14.7 14.6 U 14.6 136 UD 136 55.6 UD 55.6
Aroclor-1242 PCB 14.7 U 14.7 14.6 j 14.6 136 UD 136 55. UD 55.6
Aroclor-1248 PCB 75.9 14.7 45.0 14.6 136 UD 136 200 D 55.6
Aroclor-1254 PCB 726 14.7 53.4 14.6 618 D 136 233 D 155.6
Aroclor-1260 PCB 11.5 J 14.7 9.36 1 J 14.6 1970 DJ 136 67.2 DJ 55.6
Aroclor-1262 PCB 14.7IU 14.7 14.6 U 14.6 136 UD 136 55.6 UD 55.6
Aroclor-1268 PCB 14.7 U 14.7 14.6 U 14.6 136 UD 136 55.6 UD 55.6

1,1,1-Trichloroethane VOA 6.18 U 6.18 6.56 U 6.56 5.37 1 U 5.37 6.67 I A r7
1,1,2,2-Tetrachloroethane VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 U 1-6.67

1,1,2-Trichloroethane VOA 6.18 U 6.18 656 U .56 5.37 U 5.37 6.67 U 6.67
1,1-Dichloroethane VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 U 6.67
Il-Dichloroethene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 7 667t- U 6.5 5.3 6.U5. 6.67 :U F-86671,2-Dichloroethane VOA 7.42 U 7.42 7.87 U 7.87 6.45 U 6.45 8.01 U 801

1,2-Dichloroethene(Total) VOA 6.18 U 6.18 6.56 1 U 6.56 5.37 U 5.37 6.67 U 6.67
1,2-Dichloropropane VOA 6.18 U 6.18 6.56 U 6.56 5.37 U I5.3 6.67 U 6.67

2-Butanone VOA 14.8 U 14.8 15 U 15.7 12.9 U 12.9 16.01 U 16.0
2-Hexanone VOA 14.8 - U 14.8 15.7 U 15.7 12.9 U 12.9 16.0 U 16.0

4-Methyl-2-Pentanone VOA 14.8 U 14.8 15.7 U 15.7 12.9 U 12.9 16.0 U 16.0
Acetone VOA 14.8 U 14.8 15.7 U 15.7 12.9 U 12.9 16.0 U 160
Benzene VOA 6.18 U 6.18 .56 U 6.56 5.37 U 5.37 6.67 U 667

Bromodichloromethane VOA 7.42 U 7.42 7.87 U 7.87 6.45 U 6.45 8.01 801
Bromoform VOA 6.18 U 6.18 6.56 _U 6.56 5.37 U 5.37 6.67 U 6.67

Bromomethane VOA 124 U 12.4 13.1 U 13.1 10.7 U 10.7 13.3 U 13.3
Carbon disulfide VOA 6.18 U 6.18 6.56 U T 6.56 5.37 U 5.37 6.67 U 6.67

Carbon tetrachloride VOA 6.18 U 6.18 6.56 U 6.56 5.37 _:U 5.37 6.67 U 6.67
Chlorobenzene VOA 6.18 U 536.18 6.56 U 6.56 537 U 5.37 6.67 U 667
Chioroethane VOA 12.4 U 12.4 13.1 U 13.1 10.7 U 10.7 1.3.3 U 13.3
Chloroform VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 U 6.67

Chloromethane VOA 124 U 12.4 13.1 U 13.1 10.7 U 10.7 13.3 U 13.3
cis-I,2-Dichloroehylene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 1 5.37 6.67 U 6.67
cis-1,3-Dichloropropene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 537 67 U 7
Dibromochloromethane VOA 6.18 U 6.18 6 56 U 6.56 5.37 U 5.37 6.67 U 6.67

Ethylbenzene VOA 6.18 U 6.18 6.56 rU 16.56 5.37 U 5.37 6.67 U 6.67
Methylenechloride VOA 2.64 BJ 7.42 7.87_ U 7.87 6.45 1UJ 6.45 3.27 J 8.01

Slyrene VOA 618 U 6.18 6.56 U 6.56 5.37 U 1 5.37 6.67 U 667
Tetrachloroethene VOA 6.18 U 6.18 6.56 6.56 5.37 U 537 237 667

Toluene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 U 6.67
trans-1,2-Dichloroethylene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 U 6.67
trans-1,3-Dichloropropene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6.67 U 6.67

Trichloroethene VOA 6.18 U 6.18 6.56 U 6.56 5.37 U 5.37 6 96 6.67
Vinyl chloride VOA 12.4 U 12.4 13.1 U 13.1 10.7 U 10.7
Xylenes (total) VOA 6.18 U 6.18 6.56 U 6.56 5.37 53 7 U 667
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Attachment to Waste Site Reclassification Form 2012-099

Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
J1PX97, TP-5, 4 m J1PX98, TP-5, 6 m J1PX88, TP-7, 2 m J1PX89, TP-7, 4 m

Constituents Class 8/16/12 8/16/12 8/13/12 8/13/12
ug/kg I Q PQL ug/kg IQ I PQL ug/kg Q I PQL ug/kg Q I PQL

1,2,4-Trichlorobenzene SVOA 334 - UJ 334 392 UJ 392 348 U 1 348 379 U 1 379
1,2-Dichlorobenzene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
1,3-Dichlorobenzene SVOA 334 UJ 334 392 I UJ 392 348 U 348 379 U 379
1,4-Dichlorobenzene SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379

2,4,5-Trichlorophenol SVOA 334 U 334 392 U 392 348 U 348 379 U 379
2,4,6-Trichlorophenol SVOA 334 U 334 392 U 392 348 U 348 379 1 U 379
2,4-Dichlorophenol SVOA 334 U 334 392 U 392 348 U 348 379 U 379
2,4-Dimethylphenol SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379
2,4-Dinitrophenol SVOA 1670 UJ 1670 960 U 1960 1740 U 1740 1890 U 1890
2,4-Dinitrotoluene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
2,6-Dinitrotoluene SVOA 334 U 334 392 U 392 348 T 348 379 U 379

2-Chloronaphthalene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
2-Chlorophenol SVOA 334 U 334 392 U 392 348 U 348 379 U 379

2-Methylnaphthalene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
2-Methylphenol (cresol, o-) SVOA 334 U 334 392 348 U 348 379 U 379

2-Nitroaniline SVOA 1670 U 1670 1960 U 1960 1740 U 1740 1890 U 1890
2-Nitrophenol SVOA 334 U 334 392 U 392 348 U 348 379 U 379

3+4 Methylphenol (cresol, m+p) SVOA 334 U 334 392 U 392 348 U 1 348 379 U 1 379
3,3-Dichlorobenzidine SVOA 667 U 667 783 1 U 783 695 U 695 757 U 757

3-Nitroaniline SVOA 1670 U 1670 1960 U 1960 1740 U 1740 1890 1U 1890
4,6-Dinitro-2-methylphenol SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379
4-Bromophenylphenyl ether SVOA 334 U 334 392 U 392 348 U 348 379 U 379

4-Chloro-3-methylphenol SVOA 334 U 334 392 U 392 348 U 348 379 U 379
4-Chloroaniline SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379

4-Chlorophenylphenyl ether SVOA 334 U 334 392 U 392 348 U 348 379 U 379
4-Nitroaniline SVOA 1670 U 1670 1960 U 1960 1740 U 1740 1890 U 189
4-Nitrophenol SVOA 1670 U 1670 1960 U 1960 1740 U 1740 1890 U 1890
Acenaphthene SVOA 334 U 30-34- 392 U 392 348 U 348 379 U 379

Acenaphthylene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
Anthracene SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Benzo(a)anthracene SVOA 334 U 334 392 U 392 348 U 348 379 11 379
Benzo(a)pyrene SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Benzo(b)fluoranthene SVOA 334 U 334 3921 U 392 348 U 348 379 U 379
Benzo(ghi)perylene SVOA 334 U 334 392 U 392 U 348 379379

Benzo(k)fluoranthene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
Bis(2-chloro-I-methylethyl)ether SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Bis(2-Chloroethoxy)methane VOA 334 U 334 392 U 392 348 U 348 379 U 379
Bis(2-chloroethyl) ether SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Bis(2-ethylhexyl) phthalate SVOA 334 U 3 392 U 392- - 348 U 348 379 U 379
Butylbenzylphthalate SVOA 334 U 334 392 U 392 348 U 348 379 U - 379

Carbazole SVOA 334 U 334 392 U 392 348 U 348 379 U 379
Chrysene SVOA 334 U 334 392 U 392 348 U 348 3/ U -- 379

Di-n-butylphthalate SVOA 334 U 334 392 U 392- - 348 U 348 379
Di-n-octylphthalate SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Dinocypthlt SO 34 U 34 9 32-- 41 U 348 379 .L 379-

Dibenzfa,h]anthracene SVOA 334 U 334 392 U 1 392 348 U 348 379 U 379
Dibenzofuran SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Diethyl phthalate SVOA 334 U 334 392 1U 392 348 U 348 379 U 379
Dimethyl phthalate SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Fluoranthene SVOA 334 U 334 392 U 392 -348 U 348 379 'U 379
Fluorene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
H lorezene SVOA 334 U 334 392 U 392 348 U 348 379 1U 379

Hexachlorobenzene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
Hexachlorobutadiene SVOA 3__4___ 334 392 -U) 392 -- 348 -U 348 _ 379 U 379

Hexachlorocyclopentadiene SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379
Hexachloroethane SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379

Indeno(1,2,3-ed)pyrene SVOA 334 U 334 392 U 392 348 U 348 379 -U 379
Isophorone SVOA 334 U 334 392 U 392 348 U 348 379 U 379

N-Nitroso-di-n-dipropylamine SVOA 334 U 334 392 T U 392 348 U 348 379 U 379
N-Nitrosodiphenylamine SVOA 334 U 334 392 U 392 3 348 379 U 379

Naphthalene SVOA 334 U 334 392 U 392 348 U 348 379 U 379
Nitrobenzene SVOA 334 UJ 334 392 UJ 392 348 U 348 379 U 379

Pentachlorophenol SVOA 1670 UJ 1670 1960 UJ 1 1960 1740 U 1740 1890 U 1890
Phenanthrene SVOA 334 U 334 392 U 392 348 U 348 379 U 379

Phenol SVOA 334 U 334 392 U 392 348 U 348 379 U 379
Pyrene SVOA 334 k U 334 392 U 392 348 U 348 379 U 379
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

Attachment 1. 316-3 Waste Site Investigation Sampling Results. (Organics)
JIPX97, TP-5, 4 m J1PX98, TP-5, 6 m J1PX88, TP-7, 2 m J1PX89, TP-7, 4 m

Constituents Class 8/16/12 8/16/12 8/13/12 8/13/12
ug/kg I Q PQL ug/kg I Q PQL u/kg Q PQL ug/kg LQ PQL

Acenaphthene PAH 3.45 _ U 3.45 2.52 1 3.96 3.54 U 3.54 4.12 3.74
Acenaphthylene PAH 2.934 3 3.45 23.4 1 3.96 3.54 U 3.54 32.5 3.74

Anthracene PAH 3.45l U 3.45 3.96 U 3.96 3.54 U 3.54 3.74 U 3.74
Benzo(a)anthracene PAH 3.45 U 3.45 11.7 3.96 3.54 U 3.54 52.7 3 74

Benzo(a)pyrene PAH 6.12 i 3 .45 1.84 J 396 3.54 U 3.54 3.74 U
77 396455 18 U 3 96 3.4___4 4 7

Benzo(b)fluoranthene PAH 3.45 U 3.45 3.96 U 3.96 3.54 U 3.54 1.52 J 3.74
Benzo(ghi)perylene PAH 3.45 - U 3.45 3.96 U 3.96 3.54 U 3.54 3.74 U 3.74

Benzo(k)fluoranthene PAH 7.26 3.45 3.96 U 3.96 3.54 U 3.54 3.74 IU 3.74
Chrysene PAH 3.45 U 3.45 3.96 U 3.96 0.939 J 3.54 1.27 J 3.74

Dibenz[a,hanthracene PAH 3.45 U 3.45 3.96 U 3.96 3.54 U 3.54 3.7 U 3.74
Fluoranthene PAH 3.45 U 3.45 4.56 1 3.96 3.54 

1 U 1 3.54 4.96 1 3.74
Fluorene PAH 1.211 J 3.45 2.77 J_ 3.96 3.54 U 3.54 2.23 J 374

Indeno(1,2,3-cd)pyrene PAH 3.00 J 3.45 3.88 3 3.96 2.43 J 3.54 3.74 U 3.74
Naphthalene PAH 1.55 UJ 3.45 119 U 3.96 0.992 J 3.54 8.55 3.74
Phenanthrene PAH 3.45 U 3.45 5.35 9 3.9 4 U 3.54 8.77 F 3.74

Pyrene PAH 3.45 U 3.45 2.18 J 3.96 3.54 U 3.54 1.68 J 3.74
Aroclor-1016 PCB 13.6 U 13.6 152 UD 152 14.0 U 14.0 150 UD 150
Aroclor-1221 PCB 13.6 U 4 13.6 152 UD 152 14.0 U 14.0 150 UD 150
Aroclor-1232 PCB 13.6 U 13.6 152 UD 152 14.0 U 14.0 150 UD 150
Aroclor-1242 PCB 13.6 U 13.6 152 UD 152 14.0 U 14.0 150 UD 150
Aroclor-1248 PCB 41.8 13.6 930 D 152 9.35 J 14.0 2580 D 150
Aroclor-1254 PCB 62.1 13.6 711 D 152 28.5 14.0 1320 D 150
Aroclor-1260 PCB 74.0 J 13.6 138 JD 152 6.92 J 14.0 181 D 150
Aroclor-1262 PCB 13.6 U 13.6 152 UD 152 14.0 U 14.0 150 UD 150
Aroclor-1268 PCB 13.6 U 13.6 152 UD 152 14.0 U 14.0 150 UD 150

1,1,1-Trichloroethane VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 5.70
1,1,2,2-Tetrachloroethane VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 1 5.70

1,1,2-Trichloroethane VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 1 6.11 5.70 U 5.70
1,1-Dichloroethane VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 5.70
1,1-Dichloroethene VOA 6.40 U 6.40 8.23 U 1.23 6.11 U 6.11 5.70 U 5.70
1,2-Dichloroethane VOA 7.68 U 7.68 9.88 U 9.88 7.33 U 7.33 6.83 U 6.83

1,2-Dichloroethene(Total) VOA 6.40 U 6.40 8.23 U 18.23 6.11 U 6.11 5.70 U 5.70
1,2-Dichloropropane VGA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5 7 0  5.70

2-Butanone VOA 15.4 U 15.4 19.8 U 19.8 14.7 U 14.7 13.7 U 13.7
2-Hexanone VOA 15.4 U 15.4 19.8 U 19.8 14.7+ U 1 14.7 13.7 U 13.7

4-Methyl-2-Pentanone VOA 15.4 U 15.4 19.8 U 19.8 -4.7 U 14.7 13.7 U 13.7
Acetone VOA 15.4 U 15.4 19.8 U 19.8 14.7 U 14.7 13.7 U 13.7

191 14.7 U '14.7 13.7 U 13.7
Benzene VOA 6.40 .U 640 8.23 U 8.23 611 U 6.11 5.70 U 5.70

Bromodichloromethane VOA 7.68 4U 7.68 9.88 U 9.88 7.33 U 7.33 6.83 U 6.83
Bromoform VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 1 U 5.70

Bromomethane VGA 128 U 12.8 16.5 U 16.5 122 U 12.2 1.4
Carbon disulfide VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 16.11 5.70 U 5.70

Carbon tetrachloride VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 -A U 5.70
Chlorobenzene VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U .7 -

Chloroethane VOA 12.8 U 12.8 16.5 U 16.5 122 U 12.2 -.4 U 11.4
Chloroform VOA 6.40 U 6.40 8 23 U 1.23 6.11 U -6.11 5.70 | U 5.70

Chloromethane VOA 12.8 U 12.8 16. U . .
_____________________ I___1. U 16.5 12.2 12.2 11.4 U 1.

cis-1,2-Dichloroethylene VOA 6.40 U 26340 6.2 U 8.23 . 6.11 5.70 U 5.70
cis-1,3-Dichloropropene VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 570
Dibromochloromethane VOA 6.40 U ]6.40 8.23 U 8.23 6- U 6.11 5.70 U 5.70

Ethylbenzene VGA 6.40 U 640 8.23 U 8.23 6.11 U 6.11 5.70 U 5.70
Methylenechloridt VOA 7.68 UJ 7.68 5.14 J 9.88 3.62 BJ 7.33 3.83 B4 683

Styrene VA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 5.70
Tetrachloroethene VOA 1.45 J 6.40 1.68 J 8.23 6.11 U 6.11 3.95 J 5.70

Toluene VOA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 5.70
trans-I,2-Dichloroethylene VOA 6.40 U 640 8.23 U 8.23 6.11 U 6.11 5.70 U 1 570
trans-1,3-Dichloropropene VGA 6.40 U 6.40 8.23 U 8.23 6.11 U 6.11 5.70 U 570

Trichloroethene VGA 4.56 J 640 5.95 8.23 6.11 U 6.11 6.48 570
Vinyl chloride VOA 12.8 U 12.8 16.5 U 16.5 12.2 U 12.2 11.4 U
Xylenes (total) VGA 6.40 U 640 8.23 U 8.23 6.11 U 6.11 5.70 U 570
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Constituents Class

1,2,4-Trichlorobenzene SVOA
1,2-Dichlorobenzene SVOA

J1PX90, TP-7, 6 m
8/13/12

ug/kg Q PQL
372 U I 372
372 U 372

1,3-Dichlorobenzene SVOA 372 U 372
1,4-Dichlorobenzene SVOA 372 U 372

2,4,5-Trichlorophenol SVOA 372 U 372
2,4,6-Trichlorophenol SVOA 372 U 372

2,4-Dichlorophenol SVOA 372 U 372
2,4-Dimethylphenol SVOA 372 U 372
2,4-Dinitrophenol SVOA 1860 U 1860
2,4-Dinitrotoluene SVOA 372 U 372
2,6-Dinitrotoluene SVOA 372 U 372

2-Chloronaphthalene SVOA 372 U 372
2-Chlorophenol SVOA 372 U 372

2-Methylnaphthalene SVGA 372 U 372
2-Methylphenol (cresol, o-) SVOA 372 U 372

2-Nitroaniline SVOA 1860 U 1860
2-Nitrophenol SVOA 372 U 372

3+4 Methylphenol (cresol, m+p) SVOA 372 U 372
3,3'-Dichlorobenzidine SVOA 744 U 744

3-Nitroaniline SVOA 1860 U 1860
4,6-Dinitro-2-methylphenol SVOA 372 U 372
4-Bromophenylphenyl ether SVOA 372 U 372

4-Chloro-3-methylphenol SVOA 372 U 372
4-Chloroaniline SVOA 372 U 372

4-Chlorophenylphenyl ether SVOA 372 U 372
4-Nitroaniline SVOA 1860 U 1860
4-Nitrophenol SVOA 1860 U 1860
Acenaphthene SVOA 372---- UI 372

Acenaphthylene SVOA 372 U 372
Anthracene SVOA 372 U 372

Benzo(a)anthracene SVOA 372 U 372
Benzo(a)pyrene SVOA 372 U 372

Benzo(b)fluoranthene SVOA 372 U 372
Benzo(ghi)perylene SVOA 372 U 372

Benzo(k)fluoranthene SVOA 372 U 372
Bis(2-chloro-l-methylethyl)ether SVOA 372 U 372

Bis(2-Chloroethoxy)methane SVOA 372 U 372M
Bis(2-chloroethyl) ether SVOA 372 U 372

Bis(2-ethylhexyl) phthalate SVOA 372 U 372
Butylbenzylphthalate SVOA 372 U 372

Carbazole SVOA 372 U 372
Chrysene SVOA 372 U 372

Di-n-butylphthalate SVGA 372 U 372
Di-n-octylphthalate SVOA 372 U 372

Dibenz[a,h)anthracene SVGA 372 U 372
Dibenzofuran SVOA 372 U 372

Diethyl phithalate SVOA 372 U 372
Dimethyl phthalate SVOA 372 U 372

Fluoranthene SVOA 372 U 1 372
Fluorene SVOA 372 U T372

Hexachlorobenzene SVOA 372 U 372
Hexachlorobutadiene SVOA 372 U 372

Hexachlorocyclopentadiene SVGA 372 I U 1 372
Hexachloroethane SVOA 372 U 372

Indeno(1,2,3-cd)pyrene SVOA 372 U
Isophorone SVOA 372 U 372

N-Nitroso-di-n-dipropylamine SVOA 372 U 372
N-Nitrosodiphenylamine SVOA 372 U 372

Naphthalene SVOA 372 U 372
Nitrobenzene SVOA 372 U 372

Pentachlorophenol SVOA 1860 U 1860
Phenanthrene SVOA 372 U 372

Phenol SVOA 372 U 372
Pyrene SVOA 372 U 372

Iug/kg IQ IPQL
Acenaphthene PAH 3.75 U 3.75

Acenaphthylene PAH 38.3 1 3.75
Anthracene PAH 3.75 U 13.75

Benzo a)anthracene PAH 545 3.75
Benzo(a)pyrene PAH 3.75 U 1 3.75

Benzo(b)fluoranthene PAH 6.93 3.75
Benzo(ghibperylene PAH 3.75 U 13.75

Benzo(k)fluoranthene PAH 4.94 U 3.75
Chrysene PAH 3.75 U 3.75

Dibenz[a,hianthracene PAH 3.75 U 3.75
Fluoranthene PAH 8.42 3.75

Fluorene PAH 2.3 J D 375
Andeno(1,2,3-cd)pyrene PAH 3.19 J U 3.75
Naphthalene PAH 9.13 3
Phenanthrene PAH 4.94 3.75

Pyrene PAH 3.68 J 3.75
Aroclor-1016 PCB 153 UD 153
Aroclor-1221 PCB 153 UD 153
Aroclor-1232 PCB 153 UD 153
Aroclor-1242 PCB 153 UD 153
Aroclor-1248 PCB 1900 D 153
Aroclor-1254 PCB 1270 D 153
Aroclor-1260 PCB 189 D 153
Aroclor-1262 PCB 153 UJD 153
Aroclor-1268 PCB 153 UD 153

1,1,1-Trichloroethane VOA 8.46 U 8.46
1,1,2,2-Tetrachloroethane VOA 8.46 U 8.46

1,1,2-Trichloroethane VOA 8.46 U 8.46
1,1-Dichloroethane VOA 8.46 U 8.46
1,l-Dichloroethene VOA 8.46 U-1 8.46
1,2-Dichloroethane VOA 10.1 U 10.1

1,2-Dichloroethene(Total) VOA 8.46 U 8.46
1,2-Dichloropropane VOA 8.46 U 8.46

2-Butanone VOA 20.3 U 20.3
2-Hexanone VOA 20.3 1 U 20.3

4-Methyl-2-Pentanone VOA 20.3 U 20.3
Acetone VOA 20. U 20.3
Benzene VOA 8.46 U 8.46

Bromodichloromethane VOA 10.1 U 10.1
Bromofonrn VOA 8.46 U 8.46

Bromomethane VOA 16.9 U 16.9
Carbon disulfide VOA 8.46 U 8.46

Carbon tetrachloride VOA 8.46 U 8.46
Chlorobenzene VOA 8.46 U 8A6
Chloroethane VOA 16.9 U 16.9
Chloroform VOA 8.46 U 8.46

Chloromethane VOA 16.9 U 16.9
cis-I,2-Dichloroethylene VOA 8.46 U 8.46
cis-1,3-Dichloropropene VOA 8.46 U 8.46
Dibromochloromethane VOA 8.46 U 8.46

Ethylbenzene VOA 8.46 U 8.46
Methylenechloride VOA 10.1 U 10.1

Styrene VOA 8.46 U 8.46
Tetrachloroethene VOA 35.4 I 8.46

Toluene VOA 8.46 I U 8.46
trans-1,2-Dichloroethylene VOA 8.46 U 8.46
trans-1,3-Dichloropropene VOA 8.46 I U 8.46

Trichloroethene VOA 92.8 8.46
Vinyl chloride VOA 16.9 U 16.9
Xylenes (total) VGA 8.46 U 8.46
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Attachment to Waste Site Reclassification Form 2012-099

CALCULATION COVER SHEET

Project Title: 300 Area Field Remediation Job No. 14655

Area: 300 Area

Discipline: Environmental *Calculation No: 0300X-CA-VO164

Subject: 316-3 RESRAD Calculation of Industrial Dose

Computer Program: RESRAD Program No: Version 6.5

The attached calculations have been generated to document compliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation Z Preliminary D Superseded ED

Numb Sers Originator Checker Reviewer Approval Date

Cover - pg
Summary -4 pg Approved,0 Attm. 1 28 2pgAprvd
Atm- 2 17 pg Signed Signed Signed Signed 12/6/12
Total - 50 pages S. W. Clark M. W. Perrott I. B. Berezovskiy T.Q. Howell

1 No Change ' * M /3/
S. W. Clark M. W. Perrott I. B. Berezovskiy TQ. owelI

SUMMARY OF REVISION

I It was necessary to revise this calculation brief to correct typographical errors in the Plutonium 239/240 and

Plutonium-241 assays in Table 2 (the correct activities are 4.63 pCi/g and 13.2 pCi/g, respectively, that were

used in the calculations). The changes are indicated by change bars in the left margin of the affected page.

WCH-DE-018 *Obtain Calc. No from DI ocumcnt Control and Form] roin itranel
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Attachment to Waste Site Reclassification Form 2012-099

Washington Closure Ha ord CALCULATION SHEET
Originator: S. W. Clark .- sJ& Date: 1/3/13 Caic. No.: 0300X-CA-V0164 Rev.: 

Project: 1 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 1/3/13
Subject: 1 316-3 RESRAD Calculation of Industrial Dose Sheet No. I of 4

1 PURPOSE:
2
3 Perform RESRAD calculations of the radiological dose contributions and groundwater
4 concentrations over a period of 1,000 years from the activities of radionuclides at focused
5 sampling sites in the 316-3, 307 Disposal Trenches, Process Water Trenches waste site where
6 sum of fractions evaluations of radionuclide dose exceeded the 15 mrem/yr dose limitation.
7
8 GIVEN/REFERENCES:
9

10 1) Focused samples were collected from test pits at six locations in the 316-3 waste site. Sum
11 of fractions evaluations described in Appendix B of the Remedial Design Report/Remedial
12 Action Work Plan for the 300 Area (300 Area RDR/RAWP), DOE/RL-2001-47, Rev. 3, U.S.
13 Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2009),
14 performed for maximum concentrations of focused samples exceeded the 15 mrem/yr
15 radiological dose limitation. Therefore, the analyses were evaluated by RESidual
16 RADioactivity (RESRAD) modeling for radionuclides as described in Appendix D of the 300
17 Area RDR/RAWP (DOE-RL 2009). Site-specific RESRAD calculations were performed to
18 predict the radiological dose in an industrial scenario over a period of 1,000 years and to
19 predict the concentrations in groundwater due to radionuclides in the soil.
20 2) For the purpose of performing RESRAD calculations for the contaminants of the 316-3 waste
21 site focused sampling sites, the radionuclide soil analyses were obtained from data
22 summaries, in the Remaining Sites Verification Package for the 316-3, 307 Disposal
23 Trenches, Process Water Trenches Waste Site (WCH 2012), 2012-099, Washington Closure
24 Hanford, Richland, Washington.
25 3) The RESidual RADioactivity (RESRAD) computer code, version 6.5, was developed for the
26 U.S. Department of Energy by the Environmental Assessment Division of Argonne National
27 Laboratory, Argonne, Illinois, to calculate compliance with residual radioactivity guidelines
28 and may be accessed at < http://www.ead.anl.gov/resrad >..
29 4) The 316-3:1 test pit sample design is available from the 316-3 Waste Site Subsurface
30 Investigation Plan, PLN-0012, Rev. 0, June, 2012, Washington Closure Hanford, Richland,
31 Washington.
32 5) Groundwater elevations for determination of vadose zone thickness for RESRAD
33 calculations were obtained from Hanford Groundwater Monitoring for Fiscal Year 2009,
34 DOE/RL-2010-11, Rev. 1, U.S. Department of Energy, Richland, Washington.
35
36 SOLUTION:
37
38 1) Individual RESRAD runs were performed to determine the radiological dose in an industrial
39 scenario and to predict concentrations of radionuclides in groundwater. Although both
40 shallow and deep zone horizons are present in the 316-3 waste site the RESRAD evaluations
41 used shallow zone criteria to evaluate radiological dose and groundwater and river
42 protection. Table I shows the waste site area and thickness for RESRAD modeling. Table 2
43 shows the radionuclide analyses used in the RESRAD evaluations. Input factors for each run
44 are shown in the "Summary" sections of the RESRAD "Mixture Sums and Single
45 Radionuclide Guidelines" printouts in Attachment I to this Calculation Summary.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,

Process Water Trenches Waste Site A-28

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Washington Closure Hanford CALCULATION SHEET
Originator: S. W. Clark Date: 1/3/13 |Cac. No.: I 0300X-CA-V0164 a I Rev.: I

Project: 300 Area Field Remediation Job No: 14655 Checked: I M. W. Perrott Date: 1/3/13
Subject: 316-3 RESRAD Calculation of Industrial Dose Sheet No. 2 of 4

Table 1. 316-3 Waste Site Dimensions for RESRAD
Modeling

Parameter Units 316-3 Waste Site

Contaminated Zone Dimensions

Cover Depth m 0
Area of Contaminated Zone (CZ) m2  3,918

Length Parallel to Aquifer Flow m 63

Thickness of Vadose Zone Horizons

Thickness: Contaminated Zone m 6

Thickness: Unsaturated Zone m 0

Table 2. 316-3 Radionuclide Analyses
for RESRAD Modeling

Radionuclide Focused Sample
Analyses (pCi/g)

Americium-241 0.711
Carbon-14 2.20

Cesium-137 0.126
Plutonium-239/240 0-456 4.63

Plutonium-241 -33 13.2
Technetium-99 1.19

Uranium-233/234 77.5
Uranium-235 7.14
Uranium-238 86.3

4
5
6 2) The year when the peak dose (or concentration) occurs from each individual radionuclide
7 COC and layer was determined by a preliminary run. This year was then added for all
8 horizons for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
9 inhalation and external radiation), the peak year occurred at year zero (year 2012) for all of

10 the radionuclide COPCs. For the water pathways (i.e. drinking water and food ingestion) the
11 peak year also occurred at year zero (year 2012).
12
13
14 METHODOLOGY:
15
16 1) Runs of RESRAD version 6.5 were completed for the 316-3 waste site soils cleanup
17 verification focused sampling analyses for the radionuclides in Table 2. RESRAD numerical
18 output reports for dose and concentration are presented in the Attachments to this calculation
19 summary.
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Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site

Washington Closure Hanford CALCULATION SHEET
Originator: 1 S. W. Clark ,2 A I Date: 1/3/13 1 Calc. No.: I 0300X-CA-V0164 Rev.: I

Project: 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott $, Date: 1/3/13
Subject: 316-3 RESRAD Calculation of Industrial Dose Sheet No. 3 of 4

RESULTS:

1) Radionuclide Industrial Scenario Dose Rate
The dose rates for an industrial scenario at the 316-3 waste site are shown in Table 3. The
maximum dose rate for the test pit focused sample radionuclide concentrations is 3.92 mrem/yr
at year zero (2012) which is below the dose limitation of 15 mrem/yr.

Table 3. Industrial Scenario Dose Rate (mrem/yr)

RESRAD Run Vadose Zone Industrial Scenario Dose Contributions in mrem/yr at Each Time Slice (yr)
Horizons 0 1 3 10 1 30 1 100 1300 I1000

Test Pit Shallow 3.92E+00 3.92E+00 3.91E+00 3.90E+00 3.88E+00 3.83E+00 3.76E+00 3.71E+00Focused Sample ZoneI I I I I 1 1

2) Radionuclide Groundwater Protection
The radionuclide concentrations in groundwater predicted by the RESRAD model are
summarized in Table 4. Technetium and uranium are predicted to reach groundwater in the
1,000 years of the RESRAD model evaluation with peak concentrations occurring at year zero.
Peak concentration of technetium-99 in groundwater is predicted to be 2.83 pCi/L, which is
below the remedial action goal [RAG] of 900 pCi/L. Maximum total uranium concentration
(8.39 pCi/L) occurs at year zero and is less than the RAG for total uranium in groundwater of
21.2 pCi/L (corresponding to the maximum contaminant level [MCL] for total uranium of
30 mg/L).

Table 4. Predicted Groundwater (Well Water/Drinking Water) Concentrations

Radionuclide Groundwater Concentrations in pCi/L at Each Time Slice (yr) a RAG,

0 1 3 | 10 30 100 300 1000 p iL
Technetium-99 2.83 2.82 2.78 2.67 2.37 1.56 0.47 0.01 900

Uranium-233/234 3.80 3.80 3.80 3.80 3.79 3.76 3.66 3.36 -
Uranium-235 0.35 0.35 0.35 0.35 0.35 0.35 0.34 0.31
Uranium-238 4.24 4.24 4.23 4.23 4.22 4.18 4.08 3.74

Total Uranium 8.39 8.39 8.38 8.38 8.36 8.29 8.18 7.41 21.2"
Based on radionuclide drinking water RAGs, as discussed in Appendix D and Table D-6, of the 300 Area RDRIRAWP (DOE-RL 2009).

b Based on the isotopic distribution of uranium, the MCL of 30 tg/L corresponds to 21.2 pCi/L. Concentration-to-activity calculations are
documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total Uranium of 30 Micrograms
per Liter in Groundwater, 0100X-CA-V0038, Rev. 0, Bechtel Hanford, Inc., Richland, Washington (BHI 2001).

CONCLUSIONS:

* The maximum industrial scenario dose rates are shown in Table 3. The maximum industrial
scenario dose rate for the 316-3 waste site test pit focused samples is 3.92 mrem/yr at year
zero (2012) which is below the dose limitation of 15 mrem/yr.

21
22
23
24
25
26
27
28
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Attachment to Waste Site Reclassification Form 2012-099

Washington Closure Hanford CALCULATION SHEET
Originator: S.W. Clark J }& |Date: 1/3/13 Calc.No.: I 0300X-CA-V0164 /7|Rev.: I ,

Project: 300 Area Field Remediation Job No: 14655 Checked: I M. W. Perrott Date: 1/3/13
Subject: 316-3 RESRAD Calculation of Industrial Dose Sheet No. 4 of 4

2 * Technetium and uranium are predicted to reach groundwater in the 1,000 years of the
3 RESRAD model evaluation with peak concentrations occurring at year zero. Peak
4 concentration of technetium-99 in groundwater is predicted to be 2.83 pCi/L, which is below
5 the remedial action goal [RAG] of 900 pCi/L. Maximum total uranium concentration
6 (8.39 pCi/L) occurs at year zero and is less than the RAG for total uranium in groundwater of
7 21.2 pCi/L (corresponding to the maximum contaminant level [MCL] for total uranium of
8 30 mg/L).
9

10
11 ATTACHMENTS:
12
13 1. RESRAD Output: 316-3 RESRAD Evaluation of Industrial Dose - Mixture Sums and Single
14 Radionuclide Guidelines (28 pages).
15 2. RESRAD Output: 316-3 RESRAD Evaluation of Groundwater Protection - Concentration of
16 Radionuclides, (17 pages).
17

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,

Process Water Trenches Waste Site A-31

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 13:12 Page 1
Summary 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD
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ATTACHMENT 1

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 13:12 Page 2
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose Conversion Factor (arid Related) Parameter Summary
Dose Library: FGR 12 & FGR 11

Current ' Base Parameter
Parameter VaLue# Case* ' Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

0
Menu
AAAAA
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1
A-1

radiation, (mrem/yr)/(pCi/g) 3
I 6.371E-02 6.371E-02 DCF1( 1)

4.951E-04 4.951E-04 ' DCF1( 2)
4.372E-02 4.372E-02 ' DCF1( 3)
1.773E-03 1.73E-03 DCF1( 4)
5.847E-03 5.847E-03 ' DCF1( 5)
3.606E+00 3.606E+00 DCFI( 6)
3.606E-03 3.606E-03 DCF1( 7)
2.559E-01 2.559E-01 ' DCF1( 8)
7.660E-01 7.660E-01 DCF1( 9)
9.808E+00 9.808E+00 DCF1( 10)
1.345E-05 1.345E-05 DCF1( 11)
7.510E-04 7.510E-04 DCF1( 12)
1.536E-01 1.536E-01 DCFI( 13)
1.980E-01 1.980E-01 ' DCF1( 14)
7.790E-02 7.790E-02 ' DCF1( 15)

1 1.906E-01 3 1.906E-01 I DCF1( 16)
1.020E+00 1.020E+00 ' DCF1( 17)
1.155E+01 1.155E+01 ' DCF1( 18)

3 8.967E-02 3 8.967E-02 3 DCF1( 19)
1 7.734E-04 I 7.734E-04 I DCF1( 20)
3 2.447E-03 3 2.447E-03 ' DCF1( 21)
1 3.064E-01 3.064E-01 ' DCF1( 22)
3 1.341E+00 I 1.341E+00 I DCF1( 23)
1 5.231E-05 I 5.231E-05 I DCF1( 24)
1 4.764E-02 3 4.764E-02 I DCF1( 25)
1 0.000E+00 0.000E+00 I DCFI( 26)
3 5.138E-04 I 5.138E-04 I DCF1( 27)

1.016E-03 3 1.016E-03 DCF1( 28)
5.642E-05 I 5.642E-05 ' DCF1( 29)
2.952E-04 2.952E-04 DCF1( 30)
5.904E-06 5.904E-06 ' DCF1( 31)
6.034E-01 6.034E-01 DCF1( 32)
1.102E-02 1.102E-02 ' DCF1( 33)
3.176E-02 3.176E-02 DCF1( 34)
3.083E-01 3.083E-01 ' DCF1( 35)

1 2.354E-03 3 2.354E-03 I DCF1( 36)
1.255E-04 1.255E-04 DCF1( 37)
5.212E-01 5.212E-01 ' DCF1( 38)
3.213E-01 3.213E-01 DCF1( 39)
1.209E-03 1.209E-03 ' DCF1( 40)
3.643E-02 3.643E-02 ' DCF1( 41)
2.410E-02 2.410E-02 ' DCF1( 42)

1 1.980E-02 3 1.980E-02 I DCF1( 43)
1 1.293E+01 1.293E+01 I DCF1( 44)
1 0.000E+00 1-2.0O0E+00 I DCF1( 45)
1.397E-03 I 1.397E-03 DCF1( 46)
4.017E-04 I 4.017E-04 3 DCF1( 47)
7.211E-01 7.211E-01 ' DCF1( 48)
5.306E-01 5.306E-01 ' DCF1( 49)

Attachment 1 Sheet No. 2 of 28
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A
DCF's for external ground
Ac-225 (Source: FGR 12)
Ac-227 (Source: FGR 12)
Am-241 (Source: FGR 12)
At-217 (Source: FGR 12)
At-218 (Source: FGR 12)
Ba-137m (Source: FGR 12)
Bi-210 (Source: FGR 12)
Bi-211 (Source: FGR 12)

3 Bi-213 (Source: FGR 12)
3 Bi-214 (Source: FGR 12)

C-14 (Source: FGR 12)
Cs-137 (Source: FGR 12)
Fr-221 (Source: FGR 12)
Fr-223 (Source: FGR 12)
Np-237 (Source: FGR 12)
Pa-231 (Source: FGR 12)
pa-233 (Source: FGR 14)
Pa-234 (Source: FGR 12)

3 Pa-234m (Source: FGR 12)
Pb-209 (Source: FGR 12)
Pb-210 (Source: FGR 12)
Pb-211 (Source: FGR 12)
Pb-214 (Source: FGR 12)
Po-210 (Source: FGR 12)
Po-211 (Source: FGR 12)
Po-213 (Source: FGR 12)
Po-214 (Source: FGR 12)

3 Po-215 (Source: FGR 12)
1 Po-218 (Source: FGR 12)
Pu-239 (Source: FGR 12)
Pu-241 (Source: FGR 12)
Ra-223 (Source: FGR 12)
Ra-225 (Source: FGR 12)
Ra-226 (Source: FGR 12)
Rn-219 (Source: FGR 12)
Rn-222 (Source: FGR 12)
Tc-99 (Source: FGR 12)
Th-227 (Source: FGR 12)

3 Th-229 (Source: FGR 12)
3 Th-230 (Source: FGR 12)

Th-231 (Source: FGR 12)
Th-234 (Source: FGR 12)
TL-207 (Source: FGR 12)

3 TL-209 (Source: FGR 12)
TL-210 (Source: no data)
U-233 (Source: FGR 12)
U-234 (Source: FGR 12)
U-235 (Source: FGR 12)
U-237 (Source: FGR 12)



Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 1

1RESRAD, Version 6.5 T" Limit = 180 days 12/06/2012 13:12 Page 3
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 ' Current I Base Parameter
Menu ' Parameter ' Value# 3 Case* Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAa AAA4AAAiAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
A-1 ' U-238 (Source: FGR 12) 1 1.031E-04 ' 1.031E-04 DCF1( 50)

B-1 Dose conversion factors for inhalation, mrem/pCi: 1 ' 3
B-1 I Ac-227+D 3 6.724E+00 3 6.700E+00 I DCF2( 1)
B-1 ' Am-241 4.440E-01 4.440E-01 ' DCF2( 2)
B-1 ' C-14(p) (Class: ORGANIC) ' 2.090E-06 ' 2.090E-06 DCF2( 3)
B-1 C-14(g) (Class: C02) ' 2.350E-08 ' 2.350E-08 ' C14GInhDCF
B-1 Cs-137+D 3.190E-05 3.190E-05 DCF2( 4)
B-1 Np-237+D ' 5.400E-01 5.400E-01 DCF2( 5)
B-1 Pa-231 ' 1.280E+00 ' 1.280E+00 ' DCF2( 6)
B-1 ' Pb-210+D ' 2.320E-02 1.360E-02 ' DCF2( 7)
B-1 Pu-239 ' 4.290E-01 ' 4.290E-01 ' DCF2( 8)
B-1 ' Pu-241 ' 8.250E-03 ' 8.250E-03 DCF2( 9)
B-1 Pu-241+D ' 8.254E-03 ' 8.250E-03 ' DCF2( 10)
B-1 ' Ra-226+D 8.594E-03 8.580E-03 ' DCF2( 11)
B-1 3 Tc-99 3 8.320E-06 3 8.320E-06 3 DCF2( 12)
B-1 Th-229+D 2.169E+00 I 2.150E+00 3 DCF2( 13)
B-1 Th-230 ' 3.260E-01 I 3.260E-01 3 DCF2( 14)
B-i U-233 3 1.350E-01 3 1.350E-01 I DCF2( 15)
B-1 I U-234 3 1.320E-01 I 1.320E-01 3 DCF2( 16)
B-i ' U-235+D 1.230E-01 1.230E-01 DCF2( 17)
B-1 ' U-238 1.180E-01 1.180E-01 ' DCF2( 18)
B-1 ' U-238+D 1.180E-01 ' 1.180E-01 DCF2( 19)

D-1 3 Dose conversion factors for ingestion, mrem/pCi: I I

D-1 ' Ac-227+D 3 1.480E-02 3 1.410E-02 3 DCF3( 1)
D-1 Am-241 3.640E-03 ' 3.640E-03 DCF3( 2)
D-1 C-14 ' 2.090E-06 2.090E-06 DCF3( 3)
D-1 Cs-137+D 5.000E-05 5.000E-05 ' DCF3( 4)
D-1 Np-237+D 4.444E-03 4.440E-03 ' DCF3( 5)
D-1 3 Pa-231 3 1.060E-02 3 1.060E-02 3 DCF3( 6)
D-1 Pb-210+D 7.276E-03 ' 5.370E-03 DCF3( 7)
D-1 Pu-239 ' 3.540E-03 ' 3.540E-03 DCF3( 8)
D-1 ' Pu-241 ' 6.840E-05 ' 6.840E-05 ' DCF3( 9)
D-1 Pu-241+0 ' 7.157E-05 6.840E-05 DCF3( 10)
D-1 ' Ra-226+D 1.321E-03 ' 1.320E-03 ' DCF3( 11)
D-1 ' Tc-99 ' 1.460E-06 ' 1.460E-06 DCF3( 12)
D-1 ' Th-229+D 3 4.027E-03 3 3.530E-03 3 DCF3( 13)
D-1 Th-230 I 5.480E-04 I 5.480E-04 I DCF3( 14)
D-1 ' U-233 3 2.890E-04 I 2.890E-04 3 DCF3( 15)
D-1 U-234 ' 2.830E-04 I 2.830E-04 I DCF3( 16)
D-1 U-235+D ' 2.673E-04 I 2.660E-04 3 DCF3( 17)
D-1I U-238 2.550E-04 ' 2.550E-04 ' DCF3( 18)
D-1 ' U-238+D 2.687E-04 2.550E-04 DCF3( 19)

D-34 ' Food transfer factors: 3 '

D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
D-34 Ac-227+D , beef/Livestock-intake ratio, (pCilkg)/(pCi/d) ' 2.000E-05 2.000E-05 RTF( 1,2)
D-34 Ac-227+D , milk/Livestock-intake ratio, (pci/L)/(pCi/d) 2.000E-05 ' 2.000E-05 ' RTF( 1,3)
D-34 '
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ATTACHMENT I

IRESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 4
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 110 3 Current I Base I Parameter

Menu I Parameter Value# I Case* 3 NameAA AAAAAAAAAAAAA AAAAAAAAA AAAAAAAAAXKXXXXXAAAAAAAgAAAAAAAAAAAAAAAAAAXAAAAAAXXXAAAAAAAAAAAAA
D-34 Am-241 , plant/soil concentration ratio, dimensionless I 1.OOOE-03 1.OOOE-03 RTF( 2,1)
D-34 ' Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-05 ' 5.OOOE-05 RTF( 2,2)D-34 ' Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-06 ' 2.OOGE-06 ' RTF( 2,3)
D-34 '

D-34 C-14 , plant/soil concentration ratio, dimensionless ' 5.500E+00 5.500E+00 RTF( 3,1)
D-34 ' C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.100E-02 3 3.100E-02 I RTF( 3,2)
D-34 ' C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.200E-02 ' 1.200E-02 RTF( 3,3)
D-34'
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless 4.OOOE-02 I 4.OOOE-02 3 RTF( 4,1)
D-34 ' Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 3.OOOE-02 3.000E-02 RTF( 4,2)
D-34 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pci/d) 8.00E-03 8.OOOE-03 RTF( 4,3)
D-34 3
D-34 ' Np-237+D , pLant/soil concentration ratio, dimensionless 2.000E-02 3 2.000E-02 3 RTF( 5,1)
D-34 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 3 1.000E-03 3 RTF( 5,2)
D-34 Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) I 5.000E-06 5.000E-06 I RTF( 5,3)D-34' '
0-34 ' Pa-231 , plant/soil concentration ratio, dimensionless ' 1.000E-02 I 1.000E-02 3 RTF( 6,1)
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 5.OOOE-03 I 5.OOOE-03 3 RTF( 6,2)
D-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.000E-06 I RTF( 6,3)
D-34 3
D-34 ' Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 I 1.000E-02 3 RTF( 7,1)D-34 3 Pb-210+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 I 8.000E-04 ' RTF( 7,2)
D-34 I Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF( 7,3)
D-34 'D-34 Pu-239 , plant/soil concentration ratio, dimensionless 3 1.000E-03 I 1.000E-03 ' RTF( 8,1)
D-34 3 Pu-239 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-04 1.000E-04 ' RTF( 8,2)
D-34 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-06 1.000E-06 RTF( 8,3)0-34' I
D-34 Pu-241 , plant/soil concentration ratio, dimensionless 1.000E-03 ' 1.000E-03 ' RTF( 9,1)D-34 Pu-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-04 ' 1.000E-04 ' RTF( 9,2)
D-34 3 Pu-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-06 1.OOOE-06 RTF( 9,3)
D-34 I
D-34 3 Pu-241+D , plant/soil concentration ratio, dimensionless 1.OOOE-03 ' 1.000E-03 RTF( 10,1)
D-34 Pu-241+D , beef/livestock-intake ratio, (pci/kg)/(pCi/d) 1.000E-04 1.OOOE-04 RTF( 10,2)D-34 Pu-241+D , milk/livestock-intake ratio, (pci/L)/(pCi/d) ' 1.000E-06 1.000E-06 RTF( 10,3)
D-34 I
D-34 Ra-226+D , plant/soil concentration ratio, dimensionless ' 4.OOOE-02 4.000E-02 RTF( 11,1)
D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-03 1.000E-03 RTF( 11,2)D-34 ' Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.OOOE-03 1.000E-03 RTF( 11,3)
D-34 3
D-34 Tc-99 , plant/soil concentration ratio, dimensionless 5.000E+00 ' 5.000E+00 RTF( 12,1)
D-34 3 Tc-99 , beef/livestock-intake ratio, (pCi/kg)/(pci/d) ' 1.OOOE-04 1.000E-04 ' RTF( 12,2)
D-34 Tc-99 , miLk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 12,3)
D-34 3
D-34 ' Th-229+D , plant/soil concentration ratio, dimensionless ' 1.000E-03 ' 1.000E-03 I RTF( 13,1)D-34 Th-229+D , beef/Livestock-intake ratio, (pCi/kg)/(pci/d) 1.000E-04 I 1.000E-04 3 RTF( 13,2)D-34 ' Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 3 5.OOOE-06 3 RTF( 13,3)
D-34 '
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 13:12 Page 5
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

;AAAAAAAAAAAA
Parameter

AAAAAAAAAAAAAAAAAAAAAAAAA

0
Menu
AAAAAA
D-34
D-34 3
D-34 I
D-34 3
D-34 I
D-34
D-34
D-34 3
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34 3
D-34 I
D-34 3
D-34
D-34

D-5
D-5
D-5 3
D-5

D-5
D-5 3
D-5
D-5
D-5
D-5
D-5
D-5
D-5 3
D-5 3
D-5 
D-5 3
D-5 I
D-5 3
D-5
D-5
D-5
D-5
D-5
D-5
D-5

AAAAAAAAAAAAAAAAAX
ratio, dimensionless
io, (pCi/kg)/(pCi/d)
io, (pCi/L)/(pCi/d)

ratio, dimensionless
io, (pCi/kg)/(pCi/d)
io, (pCi/L)/(pCi/d)

ratio, dimensionless
io, (pCi/kg)/(pCi/d)
io, (pCi/L)/(pCi/d)

ratio, dimensionless
io, (pci/kg)/(pCi/d)
io, (pCi/L)/(pCi/d)

ratio, dimensionless
io, (pCi/kg)/(pCi/d)
io, (pCi/L)/(pCi/d)
ratio, dimensionless
io, (pCi/kg)/(pCi/d)
io, (pCi/L)/(pCi/d)

L/kg:

A
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AAA AA

Parameter
Name

AAAAAAAAAAA
RTF( 14,1)
RTF( 14,2)
RTF( 14,3)

RTF( 15,1)
RTF( 15,2)
RTF( 15,3)

RTF( 16,1)
RTF( 16,2)
RTF( 16,3)

RTF( 17,1)
RTF( 17,2)
RTF( 17,3)

RTF( 18,1)
RTF( 18,2)
RTF( 18,3)

RTF( 19,1)
RTF( 19,2)
RTF( 19,3)

Th-230 , plant/soil concentration
Th-230 , beef/livestock-intake rat
Th-230 , milk/livestock-intake rat

U-233 , plant/soil concentration
U-233 , beef/livestock-intake rat
U-233 , milk/livestock-intake rat

U-234 , plant/soil concentration
U-234 , beef/livestock-intake rat
U-234 , milk/livestock-intake rat

U-235+D , plant/soil concentration
U-235+D , beef/livestock-intake rat
U-235+D , milk/livestock-intake rat

U-238 , plant/soil concentration
U-238 , beef/livestock-intake rat
U-238 , milk/livestock-intake rat

U-238+D , plant/soil concentration
U-238+D , beef/livestock-intake rat
U-238+D , milk/livestock-intake rat

Bioaccumulation factors, fresh water,
Ac-227+D , fish
Ac-227+D , crustacea and mollusks

Am-241 , fish
Am-241 , crustacea and mollusks

C-14 , fish
C-14 , crustacea and mollusks

Cs-137+D , fish
Cs-137+D , crustacea and mollusks

Np-237+D , fish
Np-237+D , crustacea and mollusks

Pa-231 , fish
Pa-231 , crustacea and mollusks

Pb-210+D , fish
Pb-210+D , crustacea and mollusks

Pu-239 , fish
Pu-239 , crustacea and mollusks

Current
Value#

AAAAAAAAAAAAA
1.OOOE-03

' 1.OOOE-04
I 5.000E-06 3

2.500E-03
' 3.400E-04 '
I 6.OOOE-04 3S3
3 2.500E-03
3 3.400E-04 3
3 6.000E-04
2.500E-03
3.400E-04
6.00E-04

2.500E-03
' 3.400E-04 '

6. 000E-04

S2.500E-03
3 3.400E-04
S6.O00E-04 3

3 1.500E+01 3
3 1.OOOE+03
' 3.aOaE+01
' 1.000E+03 3

5.OOE+04
9.100E+03

' 2.000E+03 3
' 1.000E+02 '

3.l0lE+01 3
4.000E+02

1.LOOE+01 3
1.100E+02

3.0OOE+02
1.D00E+02

3 3.00E+01 I
I 1.00JE+023

Base
Case*

AAAAAAAA
1.00E-03
1.000E-04
5.000E-06

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6. OIE-04

1.500E+01
1.000E+03

3.000E+01
1.010E+03

5.000E+04
9.100E+03

2.OOOE+03
1.000E+02

3.000E+01
4.OOOE+02

1.OOOE+01
1.100E+02

3.OOOE+02
1.000E+02

3.000E+01
1.000E+02

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

.BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIGFAC(
BIOFAC(

BIOFAC(
BIOFAC(

1,1)
1,2)

2,1)
2,2)

3,1)
3,2)

4,1)
4,2)

5,1)
5,2)

6,1)
6,2)

7,1)
7,2)

8,1)
8,2)

A



Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 1

1RESRAD, Version 6.5 T Limit = 180 days 12/06/2012 13:12 Page 6
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 ' Current Base 3 Parameter
Menu 3 Parameter ' Value# Case* Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAA
D-5 ' Pu-241 , fish ' 3.DOOE+01 3.000E+01 ' BIOFAC( 9,1)
D-5 ' Pu-241 crustacea and mollusks 1.OOOE+02 1.flE+02 BIOFAC( 9,2)
D-5 3
D-5 3 Pu-241+D , fish 3 3.000E+01 ' 3.OOOE+01 BIOFAC( 10,1)
D-5 ' Pu-241+D , crustacea and mollusks ' 1.OOOE+02 1.000E+02 BIOFAC( 10,2)
D-5
D-5 ' Ra-226+D , fish 3 5.000E+01 I 5.000E+01 I BIOFAC( 11,1)
D-5 ' Ra-226+D , crustacea and molLusks 3 2.500E+02 I 2.500E+02 I BIOFAC( 11,2)
0-5 3 '

D-5 Tc-99 , fish 2.OOOE+01 2.000E+01 BIOFAC( 12,1)
0-5 Tc-99 , crustacea and mollusks ' 5.000E+00 3 5.000E+00 3 BIOFAC( 12,2)
D-5 3
D-5 Th-229+D , fish 1.OOOE+02 ' 1.OOOE+02 BIOFAC( 13,1)
D-5 ' Th-229+D , crustacea and mollusks 5.000E+02 ' 5.000E+02 ' BIOFAC( 13,2)
D-5 3' 3 3

D-5 ' Th-230 , fish 1.000E+02 I 1.000E+02 3 BIOFAC( 14,1)
D-5 Th-230 , crustacea and mollusks 5.000E+02 ' 5.000E+02 BIOFAC( 14,2)
D-5 3 3 3
D-5 U-233 , fish ' 1.000E+01 1.000E+01 BIOFAC( 15,1)
D-5 U-233 , crustacea and mollusks 6.000E+01 3 6.000E+01 BIOFAC( 15,2)
D-5 3 3 3

D-5 3 U-234 , fish I 1.000E+01 3 1.OOOE+01 I BIDFAC( 16,1)
D-5 U-234 , crustacea and mollusks 6.OOOE+01 ' 6.000E+01 BIOFAC( 16,2)
D-5 3 3 3
D-5 U-235+D , fish 1.000E+01 ' 1.000E+01 ' BIOFAC( 17,1)
D-5 U-235+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 17,2)
D-5 3 3 3
D-5 U-238 , fish ' 1.OOOE+01 1.OOOE+01 BIOFAC( 18,1)
D-5 U-238 , crustacea and mollusks 6.000E+01 6.000E+01 BI0FAC( 18,2)
D-5 3 3 3 3
D-5 3 U-238+D , fish 1.000E+01 3 1.0f0E+01 BIOFAC( 19,1)
D-5 ' U-238+D , crustacea and mollusks 6.OOE+01 ' 6.000E+01 BIOFAC( 19,2)
liiifi'ifiiiffiifffiliffiffifffffifijfiffilifiilifffifffilifiiiffifffifiiiliiiiiiliffiillifiilifiifiii
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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ATTACHMENT 1

1RESRAD, Version 6.5 T Limit = 180 days 12/06/2012 13:12 Page
Summary 316-3 RESRAD Evaluation of Industrial Dose
Pile : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Rev. 0

7

Site-Specific Parameter Sumnary
0 3 ' User 3 3 Used by RESRAD ' Parameter
Menu Parameter ' Input ' Default 3 (If different from user input) ' Name
A AAAAAAAAAAAAIAAAAAAAA AAAAAAA AAAAAAAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAA AAAAAAA A
R011 3 Area of contaminated zone (m**2)
R011 3 Thickness of contaminated zone (m)
R011 ' Fraction of contamination that is submerged
R011 ' Length parallel to aquifer flow (m)
R011 ' Basic radiation dose limit (mrem/yr)
R011 ' Time since placement of material (yr)
R011 ' Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 3 Times for calculations (yr)
R011 Times for calculations (yr)

R012 3 Initial principal radionuclide (pCi/g): Am-
R012 I Initial principal radionuclide (pCi/g): C-i
R012 3 Initial principal radionuclide (pCi/g): Cs-
R012 ' Initial principal radionuclide (pCi/g): Pu-
R012 ' Initial principal radionuclide (pCi/g): Pu-
R012 ' Initial principal radionuclide (pCi/g): Tc-
R012 3 Initial principal radionuclide (pCi/g): U-2
R012 3 Initial principal radionuclide (pCi/g): U-2
R012 ' Initial principal radionuclide (pCi/g): U-2
R012 Concentration in groundwater (pCi/L): Am-
R012 ' Concentration in groundwater (pCi/L): C-i
R012 Concentration in groundwater (pCi/L): Cs-
R012 ' Concentration in groundwater (pCi/L): Pu-
R012 Concentration in groundwater (pCi/L): Pu-
R012 Concentration in groundwater (pCi/L): Tc-
R012 3 Concentration in groundwater (pCi/L): U-Z
R012 Concentration in groundwater (pCi/L): U-2
R012 Concentration in groundwater (pCi/L): U-2

R013 ' Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/
R013 ' Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 ' Humidity in air (g/m**3)
R013 ' Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 3 Irrigation (m/yr)
R013 Irrigation mode

241
4
137
239
241
99
34
35
38
241
4
137
239
241
99
34
35
38

' 3.918E+03 1.000E+04 3
S6.OOOE+00 2.OOOE+00

3 O.00E+00 ' O.OOOE+00
not used 1.OOOE+02 3

3 1.500E+01 ' 3.OOOE+01 I
I O.OOOE+00 ' 0.OOOE+00
3 1.OOOE+00 ' 1.O0OE+00 '

3.OOOE+00 ' 3.OOOE+00
3 1.OOOE+01 I 1.OOOE+01 
3 3.OO0E+01 3 3.OOOE+01 3

1.OOOE+02 1.OOOE+02
S3.000E+02 ' 3.OOOE+02 '

3 1.OO0E+03 3 1.OOOE+03 I
not used D.OOOE+00
not used D.OOOE+00

' 7.110E-01 ' 0.000E+00
2.200E+00 O.OOE+00

3 1.260E-01 3 0.000E+00 3
1 4.630E+00 3 0.000E+00 3
I 1.320E+01 3 O.O0E+00 I
I 1.190E+00 3 0.OOOE+00 I

7.750E+01 ' 0.000E+00
7.140E+00 ' 0.000E+00 3
8.630E+01 ' 0.000E+00

3 not used 3 0.000E+00 I
not used 0.000E+00
not used 0.000E+00
not used 0.000E+00
not used ' 0.OOOE+00
not used ' 0.000E+00
not used 3 0.000E+00 1

3 not used 3 0.OO0E+00
not used 3 0.000E+00 3

0.00E+00 0.000E+00
not used ' 1.500E+00
not used 1.000E-03

1.600E+00 1.500E+00

0.OOOE+00 ' 1.000E-03
3.OOOE-01 4.000E-01

3 2.500E-01 2.000E-01
yr) 2.200E-03 1.000E+01

1 1.500E+01 ' 5.300E+00
3.400E+00 ' 2.00000

I not used 3 8.000E+00 3
' 9.100E-01 5.000E-01
1 1.524E-01 ' 1.000E+00 3

' 0.000E+00 3 2.000E-01 I
overhead 3 overhead I

3 AREA
THICKO

-- - ' SUBMFRACT
-- - ' LCZPAQ
-- - ' BRDL

TI
T( 2)
T( 3)
T( 4)
T( 5)

3 1( 6)
T( 7)
T( 8)
T( 9)

O(10)

S1(2)
51(3)
-1(4)

S1(8)
S1(9)

3 S1(12)
S1(16)
-1(17)

-1(18)
3 W1( 2)

W1( 3)
W1( 4)
W1( 8)
W1( 9)
W1(12)
W1(16)

3 W1(17)
- W1(18)

--- 3 COVERO
- DENSCV
3 VCV

--- 3 DENSCZ
3 VCZ

---- 3 TPCZ
-- - ' FCCZ
---- 3 HCCZ

- BCZ
- -- ' WIND

3 HUMID
-- - ' EVAPTR
-- - 3 PRECIP

3 RI
- -- ' IDITCH
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

Rev. 0

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 13:12 Page 8
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Site-Specific Parameter Summary (continued)
0 3 User Used by RESRAD Parameter
Menu Parameter Input ' Default (If different from user input) Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
R013 3 Runoff coefficient
R013 Watershed area for nearby stream or pond (m**2)
R013 Accuracy for water/soil computations

R014 ' Density of saturated zone (g/cm**3)
R014 ' Saturated zone total porosity
R014 ' Saturated zone effective porosity
R014 Saturated zone field capacity
R014 3 Saturated zone hydraulic conductivity (m/yr)
R014 ' Saturated zone hydraulic gradient
R014 Saturated zone b parameter
R014 Water table drop rate (m/yr)
R014 Well pump intake depth (m below water table)
R014 Model: Nondispersion (ND) or Mass-Balance (MB)
R014 Well pumping rate (m**3/yr)

R015 ' Number of unsaturated zone strata

R016 ' Distribution coefficients for Am-241
R016 ' Contaminated zone (ce*3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 ' Distribution coefficients for C-14
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for Cs-137
R016 ' Contaminated zone (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 3 Leach rate (/yr)
R016 3 Solubility constant

R016 Distribution coefficients for Pu-239
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 ' Distribution coefficients for Pu-241
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 3 Solubility constant

2.OOOE-01
not used
not used

not used
not used
not used 3
not used
not used
not used
not used
not used
not used
not used
not used

not used

2.000E+02
not used
0.000E+00 3
0.OOOE+00

2.000E+02
not used
0.000E+00
0.000E+00 3

2.000E-01
1.000E+06
1.000E-03

1.500E+00
4.000E-01
2.OOOE-01
2.000E-01
1.000E+02

2.OOOE-02
5.300E+00 3
1.000E-03 3
1.000E+01 3
ND
2.500E+02

1 3

2.000E+01
2.000E+01
0.OOOE+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00

5.OOOE+01 4.600E+03 I
not used 3 4.600E+03 3
0.000E+00 I 0.000E+00
0.000E+00 3 0.000E+00

33

2.000E+02 3 2.000E+03 3
not used 2.000E+03 3
0.OOOE+00 ' 0.000E+00
0.000E+00 0.000E+00

2.000E+02 I 2.000E+03 3
not used 2.000E+03 3
0.000E+00 0.000E+00 3
0.000E+00 I 0.000E+00 3

Romberg failures occurred

5.710E-06
not used

5.710E-06
not used

2. 277E -05
not used

5.710E-06
not used

5.710E-06
not used

3 RUNOFF
WAREA

3 EPS

3 DENSAC
' TPSZ
3 EPSZ
3 FCSZ
H NCSZ

3 HGWT
3 BSZ
3 VWT
' DWIBWT
MODEL

3 UW

' NS

DCNUCC( 2)
DCNUCS( 2)

3 ALEACN( 2)
' SOLUBK( 2)

D OCNUCC( 3)
' DCNUCS( 3)
' ALEACH( 3)
3 SOLUBK( 3)

' DCNUCC( 4)
' DCNUCS( 4)
' ALEACH( 4)
3 SOLUBK( 4)

DCNUCC( 8)
3 DCNUCS( 8)
ALEACN( 8)
SOLUBK( 8)

DCNUCC( 9)
DCNUCS( 9)
ALEACH( 9)
SOLUBK( 9)
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T< Limit = 180 days 12/06/2012 13:12 Page 9
Summary 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Parameter

Distribution coefficients for Tc-99
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for U-234
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
SolubiLity constant

Distribution coefficients for U-235
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for U-238
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ac-227
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Np-237
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
SoLubility constant

Distribution coefficients for daughter Pa-231
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
SoLubility constant

Distribution coefficients for daughter Pb-210
Contaminated zone (cr**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Site-Specific Parameter Sunary (continued)
3 User 3 Used by RESRAD Parameter

Input Default (If different from user input) Name

0.000E+00
not used
0.000E+00
0.000E+00

8.900E+00
not used
0.000E+00
0.000E+00

8.900E+00
not used
0.000E+00
0.000E+00

3 8.900E+00
not used
0.000E+00
0.000E+00

2.000E+01
not used
0.OOOE+00

'0.000E+00

'-1.OOOE.003
3-1.000E+00
not used

3 0.000E+00
0.000E+00

3 5.000E+01
not used

' 0.OOOE+00
0.000E+00

1.000E+02
not used
0.000E+00

' 0.000E+00

0.000E+00
0.000E+00
0.OOOE+00
0.000E+00

' 5.OOOE+01
' 5.000E+01
' 0.0E+00

0.000E+00

3 5.000E+01
3 5.000E+01
' 0.000E+00
3 0.000E+00

' 5.000E+01
3 5.OOOE+01
I 0.000E+00 3
0.000E+00

' 2.000E+01 '

3 2.OOOE+01
3 0.000E+00

3
-.OOOE+00

1-1.000E+00 I
"1-.000E+00 

I 0.000E+00 I
0.000E+00

3

5.000E+01
5.000E+01

0.000E+00

1.000E+02
1.000E+02
0.000E+00
0.000E+00

6.096E-03
not used

1.258E-04
not used

1.258E-04
not used

1.258E-04
not used

5.662E-05
not used

2. 574E+02

4.437E-06
not used

2.277E-05
not used

1.141E-05
not used

DCNUCC(12)
DCNUCS(12)
ALEACH(12)
SOLUBK(12)

DCNUCC(16)
DCNUCS(16)
ALEACH(16)
SOLUBK(16)

DCNUCC(17)
DCNUCS(17)
ALEACH(17)
SOLUBK(17)

DCNUCC(18)
DCNUCS(18)
ALEACH(18)
SOLUBK(18)

DCNUCC( 1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 5)
DCNUCS( 5)
ALEACH( 5)
SOLUBK( 5)

DCNUCC( 6)
DCNUCS( 6)
ALEACH( 6)
SOLUBK( 6)

DCNUCC( 7)
DCNUCS( 7)
ALEACH( 7)
SOLUBK( 7)
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R016
R016
R016
R016
R016

R016
R016
R016
R016
R016

R016
R016
R016
R016
R016

R016
R016
R016
R016 3
R016

R016
R016
R016
R016
R016

R016
R016
R016
R016
R016

R016 3
R016
R016
R016
R016

R016
R016 3
R016
R016
R016



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 10
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Parameter

Site-Specific Parameter Summary (continued)
User I Used by RESRAD Parameter
Input Default I (If different from user input) Name

Distribution coefficients for daughter Ra-226
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-229
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-230
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-233
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

7.000E+01 ' 7.000E+01
not used 7.00OE+01
0.OOOE+00 0.000E+00 3
0.000E+00 0.000E+00

6.000E+04 6.000E+04
3 not used 3 6.OOOE+04 3
1 0.000E+00 I D.OOOE+00 I
0.OOOE+00 3 D.OOOE+00

6.OOOE+04 6.OOOE+04
not used 6.000E+04
0.OOOE+00 0.000E+00
0.000E+00 0.000E+00

I 5.OOOE+01 3 5.000E+01 3
not used ' 5.OOOE+01
0.OOOE+00 0.000E+00
0.000E+00 0.000E+00

8.400E+03 8.400E+03 3
2.OOOE-04 1.OOOE-04
3.OOOE+01 ' 3.000E+01 3
4.OOOE-01 ' 4.000E-01
7.OOOE-01 7.000E-01
1.650E-01 I 5.OOOE-01 3
5.500E-02 I 2.500E-01 3
1.000E+00 1.000E+00

3 3
not used 5.000E+01
not used 7 l.071E+01
not used 0.000E+00 3

3 not used 3 0.000E+00 5
not used ' 0.000E+00 3
not used ' 0.000E+00
not used ' 0.000000
not used ' O.000E+00
not used ' 0.OOOE+00
not used ' 0.000000

3 not used I 0.000E+00
not used 0.000E+00

1.628E-05
not used

1.9050-08
not used

1.905E-08
not used

2.2770E-05
not used

>0 shows circular AREA.
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Menu

R016 '
R016 3
R016 I
R016 3
R016

R016
R016
R016 3
R016 3
R016

R016
R016
R016
R016
R016

R0163
R016
R016 3
R016
R016

R017
R017
R017 3
R017 '
R017 3
R017 3
R017 "
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017 3
R017

R017
R3l

DCNUCC(11)
DCNUCS(11)
ALEACH(11)
SOLUBK(11)

DCNUCC(13)
DCNUCS(13)
ALEACH(13)
SOLUBK(13)

DCNUCC(14)
DCNUCS(14)
ALEACH14)
SOLUBK(14)

DCNUCC(15)
DCNUCS(15)
ALEACH(15)
SOLUBK(15)

INHALR
MLINN
ED
SHF3
SHF1
FIND
FOTD
FS

RAD SHAPE( 1)
RAD SHAPE( 2)
RAD SHAPE( 3)
RAD SHAPE( 4)
RAD SHAPE( 5)
RAD SHAPE( 6)
RAD SHAPE( 7)
RAD SHAPE( 8)
RAD SHAPE( 9)
RAD SHAPE(l0)
RAD SHAPE(11)
RADSHAPE(12)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 13:12 Page 11
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\316-3_ INDUSTRIAL.RAD

Site-Specific Parameter Summary (continu
3 User 3
1 Input Default

Used by RESRAD Parameter
(If different from user input) I Name

R017 Fractions of annular areas within AREA:
R017 ' Ring 1
R017 ' Ring 2
R017 ' Ring 3
R017 Ring 4
R017 ' Ring 5
R017 ' Ring 6
R017 Ring 7
R017 ' Ring 8
R017 Ring 9
R017 3 Ring 10
R017 3 Ring 11
R017 Ring 12

R018 ' Fruits, vegetables and grain consumption (kg/yr)
R018 Leafy vegetable consumption (kg/yr)
R018 3 Milk consumption (L/yr)
R018 ' Meat and poultry consumption (kg/yr)
R018 ' Fish consumption (kg/yr)
R018 Other seafood consumption (kg/yr)
R018 ' Soil ingestion rate (g/yr)
R018 3 Drinking water intake (L/yr)
R018 3 Contamination fraction of drinking water
R018 3 Contamination fraction of household water
R018 Contamination fraction of- livestock water
R018 Contamination fraction of irrigation water
R018 Contamination fraction of aquatic food
R018 Contamination fraction of plant food
R018 Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 Livestock water intake for meat (L/day)
R019 Livestock water intake for milk CL/day)
R019 ' Livestock soil intake (kg/day)
R019 3 Mass loading for foliar deposition (g/m**3)
R019 Depth of soil mixing layer (m)
R019 Depth of roots (m)
R019 ' Drinking water fraction from ground water
R019 3 Household water fraction from ground water
R019 3 Livestock water fraction from ground water
R019 3 Irrigation fraction from ground water

R19B Wet weight crop yield for Non-Leafy (kg/m**2)
R19B ' Wet weight crop yield for Leafy (kg/m**2)
R19B ' Wet weight crop yield for Fodder (kg/m**2)
R19B Growing Season for Non-Leafy (years)
R19B ' Growing Season for Leafy (years)
R19B Growing Season for Fodder (years)

3
not used 1.OOE+00
not used ' 2.732E-01

3 not used 0.OOE+00
not used 0.000E+00
not used 0.000E+00

1 not used 3 0.000E+00
not used 0.000E+00
not used 0.000E+00
not used ' 0.000E+00
not used ' 0.OOOE+00
not used 0.000E+00

3 not used 3 0.000E+00 3

3not used 1.600+02
I not used 1.400E+01
3 not used 3 9.200E+01 I

not used 6.300E+01 3
not used 5.400E+00
not used 9.000E-01
2.500E+01 3.650E+01
not used ' 5.100E+02
not used 1.OOE+00
not used I 1.000E+00 3
not used 1.OOOE+00

3 not used ' 1.000E+00
3 not used I 5.OOOE-01 1
3 not used '-1 1

not used '-1
not used -1

not used 6.800E+01
not used ' 5.500E+01
not used 5.OOE+01
not used ' 1.600E+02
not used 5.000E-01
not used 1.000E-04
1.500E-01 1.500E-01
not used 9.000E-01

1 not used 3 1.000E+00 1
not used ' 1.000E+00
not used 1.OOOE+00

3 not used 1.000E+00 3

not used ' 7.OOOE-01
not used 1.500E+00
not used 1.100E+00
not used 1.700E-01
not used 2.500E-01
not used 5.000E-02
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FRACA( 1)
FRACA( 2)
FRACA( 3)
FRACA( 4)
FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA( 10)
FRACA(11)
FRACA(12)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(5)
DIET(6)
SOIL
DWI

FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFIS
LFI6
LWI5
LWI6
LSI
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
YV(2)
YV(3)
TE(1)
TE(2)
TE(3)

Parameter



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

Rev. 0

IRESRAD, Version 6.5 Tu Limit = 180 days 12/06/2012 13:12 Page 12
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Site-Specific Parameter Summary (continued)
0 3 User ' Used by RESRAD Parameter
Menu Parameter 3 Input I Default ' (If different from user input) Name
AAAAAAAAAAAAAAXAAAAAAAAAAAAAAX AX iAAAAA AAAA AAAAA AAAAAAAAiAAAAA AA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R19B 3 Translocation Factor for Non-Leafy 3
R19B 3 TransLocation Factor for Leafy
R19B Translocation Factor for Fodder
R19B Dry Foliar Interception Fraction for Non-Leafy
R19B ' Dry Foliar Interception Fraction for Leafy
R19B ' Dry Foliar Interception Fraction for Fodder
R19B Wet Foliar Interception Fraction for Non-Leafy
R19B 3 Wet Foliar Interception Fraction for Leafy
R19B ' Wet Foliar Interception Fraction for Fodder
R19B Weathering Removal Constant for Vegetation

C14 C C-12 concentration in water (g/cm**3) 3
C14 C-12 concentration in contaminated soil (g/g)
C14 3 Fraction of vegetation carbon from soil
C14 3 Fraction of vegetation carbon from air
C14 3 C-14 evasion layer thickness in soil (m)
C14 C-14 evasion flux rate from soil (1/sec)
C14 C-12 evasion flux rate from soil (1/sec)
C14 Fraction of grain in beef cattle feed
C14 Fraction of grain in milk cow feed

STOR 3 Storage times of contaminated foodstuffs (days): 3
STOR Fruits, non-leafy vegetables, and grain 3
STOR Leafy vegetables
STOR ' Milk
STOR ' Meat and poultry 3
STOR ' Fish
STOR 3 Crustacea and mollusks
STOR I Well water
STOR 3 Surface water
STOR Livestock fodder

RO21 Thickness of building foundation (m)
R021 ' Bulk density of building foundation (g/cm**3) 3
R021 Total porosity of the cover material 3
R021 3 Total porosity of the building foundation
R021 Volumetric water content of the cover material
R021 Volumetric water content of the foundation
R021 Diffusion coefficient for radon gas (m/sec):
R021 3 in cover material
R021 ' in foundation material
R021 ' in contaminated zone soil
R021 ' Radon vertical dimension of mixing (m)
R021 Average building air exchange rate (1/hr)
R021 Height of the building (room) (m)
R021 ' Building interior area factor
R021 Building depth below ground surface (m)
R021 Emanating power of Rn-222 gas
R021 Emanating power of Rn-220 gas

TITL ' Number of graphical time points

not used 1.00DE-01
not used 1.ODDE+00
not used 1.DDDE+00

not used 2.500E-01
not used 2.500E-01
not used 2.500E-01
not used 2.500E-01
not used 2.500E-01
not used 3 2.500E-01 I
not used 2.000E+01

2.00DE-05 2.00DE-05
3.DDDE-02 3.DODE-02
2.ODDE-02 2.OOE-02
9.800E-01 9.800E-01 3
3.00E-01 3.00E-01
7.000E-07 3 7.OODE-07 3
1.00DDE-10 1.DOOE-10 '

8.00E-01 8.DOOE-01 '

2.000E-01 3 2.00E-01 I
S3

1.400E+01 1.400E+0 3
1.ODOE+00 1.000E+00 3
1.O00E+00 1.000E+00 3
2.OBE+01 2.OODE+01
7.ODE+00 7.OODE+00
7.tE+00 7.00E+00
1.ODOE+00 1.00DE+00
1.ODOE+00 1.000E+00
4.500E+01 4.500E+01

not used I 1.500E-01 3
not used 2.400E+00
not used 4.00DE-01
not used ' 1.00E-01
not used ' 5.OODE-02
not used 3 3.OODE-02 I

not used 3 2.DttE-06 3
not used 3.00DE-07
not used 2.OOOE-06
not used ' 2.0tE+00
not used 5.00DE-01
not used 3 2.500E+00 I
not used D.DODE+00
not used '-1.000E+00
not used 2.500E-01
not used 1.500E-01

32 ' ---

TIV(1)
TIV(2)
TIV(3)
RDRY(1)

3 RDRY(2)
- -- ' RDRY(3)

RWET(1)
SRWET(2)

- -- 3RWET(3)
-WLAM

C12WTR
C12CZ

3 CSOIL
CAIR

-- - 'DMC
EVSN

- - - REVSN
- -- 'AVFG4
- -- 3AVFG5

STOR T(1)
- -- STOR T(2)

STOR T(3)
-- - 3STOR T(4)

STOR T(5)
STOR T(6)
STOR T(7)

-- - STOR T(8)
CSTORT(9)

FLOOR1
DENSFL

- - - TPCV
TPFL

--- 3 PH20CV
- - - PH2DFL

DIFCV
DIFFL
DIFCZ
HMIX

-- - 3 REXG
- - - HRM
-- - 3FAI

DMFL
EMANA(1)

-- - EMANA(2)

- - - NPTS
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ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 13:12 Page 13
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Site-Specific Parameter Summary (continued)
0 1 User I Used by RESRAD Parameter
Menu Parameter Input 3 Default 3 (If different from user input) Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAA
TITL M Maximum number of integration points for dose 1 --- --- ' LYMAX
TITL ' Maximum number of integration points for risk ' 5 ' --- *-- KYMAX
ifiiifffiiiiififiifiiif fiiIIifififiIiiiiiiiiiiiiiiififIIIIfIIIIyIliiiiiiiiiiiiiIIIfifiIififllififffiliififiliffiif fflitilffff

Summary of Pathway Selections

Pathway User Selection
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

1 -- external gamma 3 active
2 -- inhalation (w/o radon)' active
3 -- plant ingestion suppressed
4 -- meat ingestion ' suppressed
5 -- milk ingestion suppressed
6 -- aquatic foods suppressed
7 -- drinking water suppressed
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses 3 suppressed

lifii i i ii 1if!f lif i fititiffif l i ififiiii iiiii
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Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Contaminated Zone Dimensions
AAAAAAAAAAAAAAAAAAAAAAAAAAAA

Area: 3918.00 square meters
Thickness: 6.00 meters

Cover Depth: 0.00 meters

Initial Soil Concentrations, pCi/g
AAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAAA

Am-241 7.110E-01
C-14 2.200E+00
Cs-137 1.260E-01
Pu-239 4.630E+00
Pu-241 1.320E+01
Tc-99 1.190E+00
U-234 7.750E+01
U-235 7.140E+00
U-238 8.630E+01

0
Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

t (years): 0.OOOE+00 1.D0OE+00 3.OOOE+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.919E+00 3.918E+00 3.914E+00 3.904E+00 3.879E+00 3.826E+00 3.760E+00 3.711E+00

M(t): 2.613E-01 2.612E-01 2.610E-01 2.603E-01 2.586E-01 2.551E-01 2.507E-01 2.474E-01
OMaximum TDSE(t): 3.919E+00 mrem/yr at t 0.000E+00 years
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 13:12 Page 15
Summary 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction

0 Water Independent Path
0 Ground Inhalation Radon
Radio- AAAAAAAAAAAAAAAA AAA AAAAAAAA AAiAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Am-241 5.026E-03 0.0013 7.319E-03 0.0019 0.000E+00 0.0000
C-14 4.831E-06 0.0000 1.479E-04 0.0000 0.000E+00 0.0000
Cs-137 6.699E-02 0.0171 9.318E-08 0.0000 0.OOOE+00 0.0000
Pu-239 2.182E-04 0.0001 4.605E-02 0.0117 0.000E+00 0.0000
Pu-241 3.988E-05 0.0000 2.525E-03 0.0006 0.OOOE+00 0.0000
Tc-99 2.393E-05 0.0000 2.295E-07 0.0000 0.OOOE+00 0.0000
U-234 5.031E-03 0.0013 2.372E-01 0.0605 0.000E+00 0.0000
U-235 8.624E-01 0.2200 2.036E-02 0.0052 0.OOOE+00 0.0000
U-238 2.062E+00 0.5261 2.362E-01 0.0603 0.000E+00 0.0000
fiffifi iffffiii iff i M iffliM HIMf lIfff ffffff 
Total 3.002E+00 0.7658 5.497E-01 0.1403 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction

0 Water D
0 Water Fish Radon
Radio- AAAAAAAAAAAAAAAA AAAAaAAAAAAA AAA AAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAaAAAA AAAAAA
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Tc-99 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
U-234 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Hififif Iffffffff ffffff fiiffifi i HiIMI i iffiJ I HIMfi
TotaL 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.

for Individual Radionuclides (i) and Pathways (p)
f Total Dose At t = 0.000E+00 years
ways (Inhalation excludes radon)

Plant Meat Milk
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA
mrem/yr fract. mrem/yr fract. mrem/yr fr
AAAAAAAAA AAAAA AAAAAAA AAAAAA AAAAAAAA AA
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
fiff ifff Ifffff f fiffiff ifffi f ffifififf If
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.

for Individual Radionuclides (i) and Pathways (p)
f Total Dose At t = 0.000E+00 years
ependent Pathways

Plant Meat Milk
AAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA

mrem/yr fract. mrem/yr fract. mrem/yr fr
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AA
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
Hiiiiiih iMit h ii i Miiii diitiMii if
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.

AAAA
act.
AAAA
0000
0000
0000
0000
0000
0000
0000
0000
0000
fff
0000

AAA
act.
AA A
0000
0000
0000
0000
0000
0000
0000
0000
0000
flii
0000
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Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
1.423E-02 0.0036
2.529E-05 0.0000
3.465E-05 0.0000
9.015E-02 0.0230
4.966E-03 0.0013
9.556E-06 0.0000
1.206E-01 0.0308
1.050E-02 0.0027
1.275E-01 0.0325
MiIMIih! HIMihh

3.681E-01 0.0939

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAA AAAAAX
2.658E-02 0.0068
1.780E-04 0.0000
6.703E-02 0.0171
1.364E-01 0.0348
7.530E-03 0.0019
3.372E-05 0.0000
3.628E-01 0.0926
8.932E-01 0.2279
2.426E+00 0.6189
3i918iii HIM000
3.919E+00 1.0000



Attachment to Waste Site Reclassification Fonn 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 16
Summary 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

To

0
0 Ground
Radio- AAAAAAAAAAAAAAA
Nuclide mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA
Am-241 5.018E-03 0.0013
C-14 1.598E-06 0.0000
Cs-137 6.546E-02 0.0167
Pu-239 2.182E-04 0.0001
Pu-241 1.840E-04 0.0000
Tc-99 2.379E-05 0.0000
U-234 5.030E-03 0.0013
U-235 8.623E-01 0.2201
U-238 2.062E+00 0.5262
fII ifii ii iIiI f ffif
Total 3.000E+00 0.7657

0

tal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation

AAAAAAAAAAAAAAA 
mrem/yr fract.

AAAAAAAAA AAAAAA
7.307E-03 0.0019
4.892E-05 0.0000
9.105E-08 0.0000
4.605E-02 0.0118
2.619E-03 0.0007
2.281E-07 0.0000
2.371E-01 0.0605
2.036E-02 0.0052
2.361E-01 0.0603
Iffifii i ffiI
5.497E-01 0.1403

Total Dose Contribut
As mrem

0
0 Water Fish
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract.
AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Am-241 0.000E+00 0.0000 0.000E+00 0.0000
C-14 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000
Mifii Hiliiiiii fliffl Miiffili HiMi
Total 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent

Radon
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
iiiiiiff fifi
0.000E+00 0.0000

Plant
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAXAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
IIIIii fifii

0.000E+00 0.0000

Meat
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ifiii fii ififi
0.000E+00 0.0000

Milk
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiiifiii filiui
0.000E+00 0.0000

ions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways
Radon

AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifiiftii Hiiuh
0.000E+00 0.0000
pathways.

Plant
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Meat
AAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifijifii iiifff
0.000E+00 0.0000

Milk
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0000+00 0ifil
O.000E+00 0.0000

Soi L
A AAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
1.421E-02 0.0036
8.367E-06 0.0000
3.386E-05 0.0000
9.014E-02 0.0230
5.146E-03 0.0013
9.498E-06 0.0000
1.206E-01 0.0308
1.051E-02 0.0027
1.275E-01 0.0326
fiffilfi iii
3.682E-01 0.0940

ALl Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
2.654E-02 0.0068
5.888E-05 0.0000
6.550E-02 0.0167
1.364E-01 0.0348
7.948E-03 0.0020
3.351E-05 0.0000
3.628E-01 0.0926
8.931E-01 0.2280
2.425E+00 0.6191
lftiffili ifilit
3.918E+00 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Tu Limit = 180 days 12/06/2012 13:12 Page 17
Surmmary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

0
0 Ground

Radio- AAAAAAAAAAAAAA
Nuclide mrem/yr frac
AAAAAAA AAAAAAAAA AAAA
Am-241 5.002E-03 0.00
C-14 1.749E-07 0.00
Cs-137 6.250E-02 0.01
Pu-239 2.181E-04 0.00
Pu-241 4.515E-04 0.00
Tc-99 2.350E-05 0.00
U-234 5.031E-03 0.00
U-235 8.621E-01 0.22
U-238 2.061E+00 0.52
filffiff fiftffffii lIfff
Total 2.996E+00 0.76

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation Radon Plant Meat Milk

AA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA
t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fra
AA A8AAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAA AAAAA AAAAAAAAA KAAAAA AAAAAAA AA
13 7.283E-03 0.0019 0.OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
00 5.354E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
60 8.694E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
01 4.604E-02 0.0118 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
01 2.792E-03 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 2.254E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.ODE+00 0.C
13 2.371E-01 0.0606 0.OOOE+00 0.0000 D.OOOE+00 0.0000 0.000E+00 0.0000 0.OOE+00 0.C
02 2.037E-02 0.0052 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.C
65 2.361E-01 0.0603 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOE+00 0.0000 0.OOOE+00 0.C
It ififfl f ill f iff fiff iffif f iffi ifff fffli f f iff i ifff f ffifM fiffiffif lif
55 5.497E-01 0.1404 0.OODE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water D
0 Water Fish Radon
Radio- AAAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAAAAAAA
NucLide mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAA AAAA A
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Tc-99 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
MI HUI MffiffiI! MI Ii IIIIiIiII fififI ffiffiiii ifii fli
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

ependent Pathways
Plant

AAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0if0fliif 0i000
O.000E+00 0.0000

Meat
AAAX A8AA8AAAAA
mrem/yr fract.

AAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

AAA
act.
AAA
000
000
000
000
000
000
000
000
000
ii!
000

Milk
AAAAAAAAAAAAAAA
mrem/yr fract.
AAAA AAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
iii0020i 0.0000
O.000E+00 0.0000

Soil
AAAAAAAAAAAAAAAA
mremVyr fract.

AAAAAAAAA AAAAAA
1.417E-02 0.0036
9.158E-07 0.0000
3.233E-05 0.0000
9.014E-02 0.0230
5.479E-03 0.0014
9.382E-06 0.0000
1.206E-01 0.0308
1.052E-02 0.0027
1.275E-01 0.0326
iififiifi Himif
3.684E-01 0.0941

All Pathwaysa
AAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAA
2.645E-02 0.0068
6.445E-06 0.0000
6.254E-02 0.0160
1.364E-01 0.0348
8.723E-03 0.0022
3.310E-05 0.0000
3.627E-01 0.0927
8.929E-01 0.2281
2.425E+00 0.6194
tiltiffi ill!
3.914E+00 1.0000

Attachment 1 Sheet No. 17 of 28
Orginator: S. W. Clark Date 1/3/2013

Chk'd By M. W. Perroft Date 1/3/2013
CaIc. No. 0300X-CA-V0164 Rev. No. 1

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,

Process Water Trenches Waste Site A-48

Rev. 0



Rev. 0Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 18
Summary 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground
Radio- AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAA
Am-241 4.946E-03 0.0013
C-14 7.589E-11 0.0000
Cs-137 5.316E-02 0.0136
Pu-239 2.181E-04 0.0001
Pu-241 1.202E-03 0.0003
Tc-99 2.251E-05 0.0000
U-234 5.052E-03 0.0013
U-235 8.614E-01 0.2206
U-238 2.059E+00 0.5275
Ifflifif ffffffiff ifffili
Total 2.985E+00 0.7647

0

Inhalation
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
7.202E-03 0.0018
2.323E-09 0.0000
7.394E-08 0.0000
4.603E-02 0.0118
3.275E-03 0.0008
2.160E-07 0.0000
2.369E-01 0.0607
2.041E-02 0.0052
2.359E-01 0.0604
5if9ifif M0ill1
5.497E-01 0.1408

Radon
AAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Hifijil lifif
0.000E+00 0.0000

Plant
AAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
iiiiii 0.0000
0.000E+00 0.0000

Meat
AAAAAAAAAAAAAAAX
mrem/yr fract.

AAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
iliifiifli Hu
0.OOOE+00 0.0000

Milk
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fihuhuhuh iiiiii
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

0
0 Water Fish
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Am-241 0.000E+00 0.0000 0.000E+00 0.0000
C-14 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000
ihhhil hihiii iiiii jfi ifiii f
Total 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent

Water Dependent Pathways
Plant

AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
jihhhhif iiiiii
0.000E+00 0.0000

Radon
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
hhuhhhi hiii
0.000E+00 0.0000
pathways.

Meat
AAAAAAAAAAAaAAA
mrem/yr fract.
AAAAAAAAA AAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
hhhiffih 1i Hi1
0.000E+00 0.0000

Milk
AAkAAAAAAAAAAAAA
mrem/yr fract.

AAAKAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
iiiihiii HiMi
0.000E+00 0.0000

Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
1.401E-02 0.0036
3.973E-10 0.0000
2.750E-05 0.0000
9.011E-02 0.0231
6.403E-03 0.0016
8.990E-06 0.0000
1.205E-01 0.0309
1.059E-02 0.0027
1.274E-01 0.0326
iiiiiII II 111M
3.690E-01 0.0945

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
2.615E-02 0.0067
2.796E-09 0.0000
5.319E-02 0.0136
1.364E-01 0.0349
1.088E-02 0.0028
3.172E-05 0.0000
3.625E-01 0.0928
8.924E-01 0.2286
2.423E+00 0.6205
iiiiiiiii liti
3.904E+00 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T- Limit = 180 days 12/06/2012 13:12 Page 19Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD0FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction0 Water Independent Pat

0 Ground Inhalation Radon
Radio- AAAAAAAAAAAAMAA AAAAAAAAAAAA AAAAAAA AAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAA AAAA AAAA AAAAAA AAAAAAAAA AAAAAA
Am-241 4.790E-03 0.0012 6.974E-03 0.0018 0.OOOE+00 0.0000
C-14 1.873E-20 0.0000 5.732E-19 0.0000 0.000E+00 0.0000
Cs-137 3.347E-02 0.0086 4.656E-08 0.0000 0.OOE+00 0.0000
Pu-239 2.179E-04 0.0001 4.600E-02 0.0119 0.000E+00 0.0000
Pu-241 2.315E-03 0.0006 3.953E-03 0.0010 0.OOOE+00 0.0000
Tc-99 1.993E-05 0.0000 1.912E-07 0.0000 0.OOOE+00 0.0000
U-234 5.253E-03 0.0014 2.364E-01 0.0610 0.000E+00 0.0000
U-235 8.598E-01 0.2217 2.067E-02 0.0053 0.000E+00 0.0000
U-238 2.054E+00 0.5296 2.353E-01 0.0607 0.000E+00 0.0000
iflifI IiIfli f fififf illf filf fftlf fffniitl ifll
Total 2.960E+00 0.7631 5.493E-01 0.1416 0.000E+00 0.0000

0
Total Dose Contributions TDOSE(i,p,t)

As mrem/yr and Fraction o
0 Water D
0 Water Fish Radon
Radio- AAAAAAAAAAAAAAAA AAAAA AAAAAAl6A AAAAAAAAAAAMAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Am-241 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
C-14 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
Tc-99 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.OODE+00 0.0000 0.DODE+00 0.0000
U-235 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

f if f fii fI ii I fifIfI ffliffffi ififif ifiifiiif fififft
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.

for Individual Radionuclides (i) and Pathways (p)of Total Dose At t = 3.OOE+01 years
hways (Inhalation excludes radon)

Plant Meat Milk
AAAAAAAAAAAA A AAAAAAAAAAAAAA AAAAAA.AAA
mrem/yr fract. mrem/yr fract. mrem/yr fra
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAA
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.000E+00 0.0000 o.oooE+00 0.0000 0.DODE+00 0.0
0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0
0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.00.OOOE+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.00.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0
ififf 1[if if M fi ln f ff f f if ii
O.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0

for Individual Radionuclides (i) and Pathways (p)
f Total Dose At t = 3.000E+01 years
ependent Pathways

Plant Meat Milk
AAAAAAAAAeAAA AAAAAAAilAAAAA AAAAAAAAAAAAA
mrem/yr fract. mrem/yr fract. mrem/yr fra

AAAAAAAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAA. AAM
D.OOOE+00 0.0000 0.000E+00 0.0000 D.OOOE+00 0.0
0.000E+00 0.0000 0.000E+00 0.0000 0.OODE+00 0.0
0.DDDE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0
0.000E+00 0.0000 0.000E+00 0.0000 D.OOOE+00 0.C
0.000E+00 0.0000 0.000E+00 0.0000 0.ODDE+00 0.C
0.ODOE+00 0.0000 0.OOOE+00 0.0000 D.OOOE+00 0.C
0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0
D.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.C
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0

0if0fii ii.00 0.000p.-0 iflinn n Onninnfi
O.000E+00 0.0000 O.000E+00 0 0000 0 D00E+00 00

ict.

1000
1000
'000
'000
'000
'000
'000
000
000

000

000

AAA
act.

IAAA
000
000
000
000
000
000
000
000
000

fit
000D
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Soi L
AAAiAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
1.356E-02 0.0035
9.804E-20 0.0000
1.731E-05 0.0000
9.005E-02 0.0232
7.701E-03 0.0020
7.958E-06 0.0000
1.202E-01 0.0310
1.085E-02 0.0028
1.271E-01 0.0328

3.695E-01 0.0953

ALL Pathways-
AAAAAAAAAAAAAAAA

mrem/yr fract.
AAAAAAAAA AAAAAA
2.533E-02 0.0065
6.900E-19 0.0000
3.349E-02 0.0086
1.363E-01 0.0351
1.397E-02 0.0036
2.808E-05 0.0000
3.619E-01 0.0933
8.913E-01 0.2298
2.416E+00 0.6230

3.879E+00 1.0000. . .



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Tu Limit = 180 days 12/06/2012 13:12 Page 20
Summary 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Total Dose Contributions TDOSE
As mrem/yr and Fr

0 Water Independ
0 Ground Inhalation Rad
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA
Am-241 4.282E-03 0.0011 6.231E-03 0.0016 0.000E+00
C-14 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00
Cs-137 6.632E-03 0.0017 9.224E-09 0.0000 0.OOOE+00
Pu-239 2.175E-04 0.0001 4.589E-02 0.0120 0.000E+00
Pu-241 2.714E-03 0.0007 3.969E-03 0.0010 0.000E+00
Tc-99 1.300E-05 0.0000 1.247E-07 0.0000 0.OOOE+00
U-234 7.584E-03 0.0020 2.347E-01 0.0613 0.000E+00
U-235 8.554E-01 0.2236 2.218E-02 0.0058 0.OOOE+00
U-238 2.036E+00 0.5321 2.333E-01 0.0610 0.OOOE+00
IIffifff i fif f iffflif fifflliffi fiiifI ifififfff
Total 2.913E+00 0.7613 5.462E-01 0.1428 0.000E+00
0

Total Dose Contributions TDOSE
As mrem/yr and Fr

0
0 Water Fish Rad
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA
Am-241 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00
Cs-137 0.OOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00
Pu-239 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00
Pu-241 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00
U-234 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00
U-235 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00
U-238 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00
IfI~i fI IIIffIIiI HI MI HiiifiIII HIMI I fifIiI II
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00

0*Sum of all water independent and dependent pathways.

(i,p,t) for Individual Radionuclides (i) and Pathways (p)
action of Total Dose At t = 1.OOOE+02 years
ent Pathways (Inhalation excludes radon)
on Plant Meat Milk
AAAAAAA AAAAAAAAAAAAAAAA AAAAAXAAAAAAAA
fract. mrem/yr fract. mrem/yr fract. mrem/yr fra
AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAA AAAAA AAA AAA
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
liMi fifiIfifff ffffif fiffilf f iff l fiiif f fiI

0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0

(i,p,t) for Individual Radionuclides (i) and Pathways (p)
action of Total Dose At t = 1.000E+02 years
Water Dependent Pathways

on Plant Meat Milk
AAAAAAA AAAAAAAKAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA
fract. mrem/yr fract. mrem/yr fract. mrem/yr fra
AAAAAA AAA AAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAA
0.0000 0.OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
iii IIiiif00 lifi i.I0+0i fifli iffii 0 M
0.0000 O.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0

AAA
ict.
AAA
000
000
000
000
000
000
000
000
000

iff
000

LAAA
ct.

AA
000
000
000
000
000
000
000
000
000
Hi
000
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Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AhAAAA
1.212E-02 0.0032
0.000E+00 0.0000
3.430E-06 0.0000
8.984E-02 0.0235
7.721E-03 0.0020
5.192E-06 0.0000
1.193E-01 0.0312
1.209E-02 0.0032
1.260E-01 0.0329
iifiiiffiii iii
3.671E-01 0.0959

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
2.263E-02 0.0059
0.000E+00 0.0000
6.635E-03 0.0017
1.359E-01 0.0355
1.440E-02 0.0038
1.832E-05 0.0000
3.616E-01 0.0945
8.896E-01 0.2325
2.395E+00 0.6260

3.826E+00 1.0000



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 13:12 Page 21
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

0
0 Ground
Radio- AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA
Am-241 3.111E-03 0.0008
C-14 0.000E+00 0.0000
Cs-137 6.498E-05 0.0000
Pu-239 2.161E-04 0.0001
Pu-241 1.990E-03 0.0005
Tc-99 3.840E-06 0.0000
U-234 2.743E-02 0.0073
U-235 8.444E-01 0.2246
U-238 1.986E+00 0.5281
fillfff filIliffi filifi
Total 2.863E+00 0.7614

0
0 Water
Radio- AAAAAAAAAAAAAA
Nuclide mrem/yr frac
AAAAAAA AAAAAAAAA AAAA
Am-241 0.000E+00 0.00
C-14 0.000E+00 0.00
Cs-137 0.000E+00 0.00
Pu-239 0.000E+00 0.00
Pu-241 0.000E+00 0.00
Tc-99 0.000E+00 0.00
U-234 0.OOOE+00 0.00
U-235 0.000E+00 0.00
U-238 0.000E+00 0.00
iflff ffilffil lit

Total 0.000E+00 0.00

otal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation

AAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
4.517E-03 0.0012
0.OOOE+00 0.0000
9.038E-11 0.0000
4.557E-02 0.0121
2.890E-03 0.0008
3.683E-08 0.0000
2.297E-01 0.0611
2.709E-02 0.0072
2.276E-01 0.0605
fiffiti ffliff
5.374E-01 0.1429

Radon
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Iflffff11 I 1iff
0.000E+00 0.0000

Plant
AAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
filfffiff Hf111f
0.000E+00 0.0000

Meat
AKAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAA4AA
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
iiiiiiif fli M
0.OOOE+00 0.0000

Milk
AAAA AAAAAAAAAA A
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
if fiiii f fiffif
0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 years

Water Dependent Pathways
Fish Radon Plant Meat Milk

AA AAAAAAAAAAAAAAA A AAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA
t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fra
AA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAA
00 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.C
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0
00 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
if ifi i fiiii Hiiififf iiii fiffififi HiM fiiifiM!ifi fh l HIM fifii

00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
0*Sum of all water independent and dependent pathways.

AAA
ict.
AAA
000
000
000
000
000
000
000
000
000
fif
000

SoiL
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
8.784E-03 0.0023
0.000E+00 0.0000
3.361E-08 0.0000
8.922E-02 0.0237
5.621E-03 0.0015
1.533E-06 0.0000
1.172E-01 0.0312
1.591E-02 0.0042
1.229E-01 0.0327
HififilH i lill
3.597E-01 0.0957

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
1.641E-02 0.0044
0.OOOE+00 0.0000
6.501E-05 0.0000
1.350E-01 0.0359
1.050E-02 0.0028
5.410E-06 0.0000
3.744E-01 0.0996
8.874E-01 0.2360
2.336E+00 0.6213
fifilit flffi
3.760E+00 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 22
Summary 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

0
0 Ground
Radio- AAAAAAAAAAAA
Nuclide mrem/yr fract
44AAA AAAAAAAAA AAAAA
Am-241 1.025E-03 0.000
C-14 0.OOOE+00 0.000
Cs-137 6.051E-12 0.000
Pu-239 2.113E-04 0.000
Pu-241 6.553E-04 0.000
Tc-99 5.371E-08 0.000
U-234 2.239E-01 0.060
U-235 8.075E-01 0.217
U-238 1.818E+00 0.490
fifif if liuiiiu ii uuuif
Total 2.852E+00 0.768
0

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuciides i) and Pathways (p)
As mrem/yr and Fraction of TotaL Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)
InhaLation Radon Plant Meat Milk

A AAAAAAAAAAAAAAA AAA AAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAA AAAAAA
. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fra
A AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAA4 AAAAAAAAA AAAAAA AAAAAAAAA AAA
3 1.465E-03 0.0004 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0
0 o.oooE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0
0 8.416E-18 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0
1 4.449E-02 0.0120 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0
2 9.374E-04 0.0003 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0
0 5.152E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
3 2.136E-01 0.0576 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
6 4.305E-02 0.0116 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0
1 2.089E-01 0.0563 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0
5 5.124E1 0iiii.138 .0iiii 0i 0 .00ii0 0i0i0iii 00fi 0iffif iii 0iffiffi 0i.
5 5.124E-01 0.1381 O.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways
0 Water Fish Rado
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr
AAAAAAA AAAAAAAAA 444444 AAAAAAAAA 84444 AAAAAAAAA
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
liiiiIi ii if i iiii Miiiiui ulur HIM
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
0*Sum of all water independent and dependent pathways.

n
AAAAAA
fract.
AAAAAA
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
Hf iIM
0.0000

Plant
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAXAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Hiufill uiffl
0.000E+00 0.0000

Meat
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Hifififf fUiifi
0.000E+00 0.0000

AAA
ct.
AAA
000
000
000
000
000
000
000
000
000
I ff
000

Milk
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Hitiut 111 ififif
0.000E+00 0.0000

Soi L
AAAAAAAAAAAAAjMA
mrem/yr fract.

AAAAAAAAA AAAAAA
2.850E-03 0.0008
0.OOOE+00 0.0000
3.130E-15 0.0000
8.709E-02 0.0235
1.823E-03 0.0005
2.145E-08 0.0000
1.136E-01 0.0306
2.830E-02 0.0076
1.128E-01 0.0304

3.465E-01 0.0934

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
5.340E-03 0.0014
0.000E+00 0.0000
6.054E-12 0.0000
1.318E-01 0.0355
3.416E-03 0.0009
7.568E-08 0.0000
5.511E-01 0.1485
8.788E-01 0.2368
2.140E+00 0.5768
ififiilif Miff
3.711E+00 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T- Limit = 180 days 12/06/2012 13:12 Page 23
Summary 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose/Source Ratios Sunned over All Pathways
Parent and Progeny PrincipaL Radionuclide Contributions Indicated

0 Parent Product Thread
i) (j) Fraction

AAAAAAAAAA AAAAAAAAAA AAAAAAAAA
Am-241 Am-241 1.000E+00
Am-241 Np-237+D 1.000E+00
Am-241 U-233 1.000E+00
Am-241 Th-229+D 1.000E+00
Am-241 5DSR(j)
0C-14 C-14 1.OOOE+00
OCs-137+D Cs-137+D 1.OOOE+00
OPu-239 Pu-239 1.000E+00
Pu-239 U-235+D 1.000E+00
Pu-239 Pa-231 1.000E+00
Pu-239 Ac-227+D 1.000E+00
Pu-239 6DSR(j)
OPu-241 Pu-241 1.000E+00
Pu-241 Am-241 1.000E+00
Pu-241 Np-237+D 1.000E+00
Pu-241 U-233 1.000E+00
Pu-241 Th-229+D 1.000E+00
Pu-241 5DSR(j)
OPu-241+D Pu-241+D 2.450E-05
Pu-241+D Np-237+D 2.450E-05
Pu-241+D U-233 2.450E-05
Pu-241+D Th-229+0 2.450E-05
Pu-241+D sDSR(j)
OTc-99 Tc-99 1.OOE+00
OU-234 U-234 1.000E+00
U-234 Th-230 1.000E+00
U-234 Ra-226+D 1.OODE+00
U-234 Pb-210+D 1.000E+00
U-234 6DSR(j)
0U-235+D U-235+D 1.0002+00
U-235+D Pa-231 1.000E+00
U-235+D Ac-227+D 1.000E+00
U-235+D sDSR(j)

OU-238 U-238 5.400E-05

DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
0.000E+00 1.000E+00 3.00DE+00 1.ODOE+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA I4AAAA AAA AAAAA6AAAAAAAAAAAA AAAAAAAAA
3.738E-02 3.732E-02 3.720E-02 3.679E-02 3.562E-02 3.182E-02 2.307E-02 7.476E-03
0.OOOE+00 6.820E-08 2.043E-07 6.771E-07 1.999E-06 6.303E-06 1.623E-05 3.383E-05
0.00E+00 3.498E-15 3.145E-14 3.481E-13 3.099E-12 3.316E-11 2.690E-10 2.162E-09
0.000E+00 7.235E-18 1.952E-16 7.207E-15 1.929E-13 6.934E-12 1.723E-10 4.892E-09
3.738E-02 3.732E-02 3.720E-02 3.679E-02 3.562E-02 3.183E-02 2.308E-02 7.510E-03
8.090E-05 2.676E-05 2.929E-06 1.271E-09 3.136E-19 0.000E+00 0.000E+00 0.OOOE+00
5.320E-01 5.198E-01 4.963E-01 4.221E-01 2.658E-01 5.266E-02 5.160E-04 4.805E-11
2.946E-02 2.946E-02 2.946E-02 2.945E-02 2.943E-02 2.936E-02 2.916E-02 2.846E-02
0.OOE+00 1.232E-10 3.695E-10 1.231E-09 3.687E-09 1.222E-08 3.609E-08 1.138E-07
0.00OE+00 1.230E-15 1.107E-14 1.229E-13 1.105E-12 1.222E-11 1.085E-10 1.150E-09
0.000E+00 6.095E-17 1.620E-15 5.681E-14 1.325E-12 3.226E-11 4.149E-10 5.082E-09
2.946E-02 2.946E-02 2.946E-02 2.945E-02 2.943E-02 2.936E-02 2.916E-02 2.846E-02
5.684E-04 5.417E-04 4.920E-04 3.512E-04 1.341E-04 4.612E-06 3.037E-10 7.036E-25
0.000E+00 5.848E-05 1.671E-04 4.717E-04 9.237E-04 1.086E-03 7.950E-04 2.577E-04
0.000E+00 5.384E-11 4.689E-10 4.665E-09 3.156E-08 1.688E-07 5.105E-07 1.117E-06
0.000E+00 1.848E-18 4.869E-17 1.659E-15 3.603E-14 7.456E-13 7.878E-12 6.968E-11
0.000E+00 2.873E-21 2.282E-19 2.634E-17 1.787E-15 1.352E-13 4.733E-12 1.543E-10
5.684E-04 6.002E-04 6.590E-04 8.229E-04 1.058E-03 1.091E-03 7.955E-04 2.588E-04
2.089E-06 1.991E-06 1.808E-06 1.291E-06 4.929E-07 1.695E-08 1.116E-12 2.586E-27
0.000E+00 1.633E-12 4.671E-12 1.327E-11 2.654E-11 3.444E-11 3.469E-11 3.458E-11
0.000E+00 8.440E-20 7.360E-19 7.350E-18 5.032E-17 2.825E-16 9.904E-16 3.435E-15
0.000E+00 1.752E-22 4.620E-21 1.578E-19 3.456E-18 7.379E-17 8.562E-16 1.017E-14
2.089E-06 1.991E-06 1.808E-06 1.291E-06 4.929E-07 1.699E-08 3.581E-11 3.459E-11
2.833E-05 2.816E-05 2.782E-05 2.666E-05 2.360E-05 1.540E-05 4.546E-06 6.359E-08
4.682E-03 4.681E-03 4.680E-03 4.676E-03 4.664E-03 4.622E-03 4.504E-03 4.117E-03
0.000E+00 9.690E-08 2.907E-07 9.684E-07 2.901E-06 9.625E-06 2.848E-05 9.052E-05
0.000E+00 3.439E-09 3.094E-08 3.433E-07 3.078E-06 3.373E-05 2.920E-04 2.840E-03
0.000E+00 8.325E-13 2.213E-11 7.766E-10 1.814E-08 4.416E-07 5.585E-06 6.305E-05
4.682E-03 4.681E-03 4.680E-03 4.677E-03 4.670E-03 4.666E-03 4.831E-03 7.111E-03
1.251E-01 1.251E-01 1.251E-01 1.249E-01 1.246E-01 1.235E-01 1.205E-01 1.103E-01
0.000E+00 2.498E-06 7.493E-06 2.496E-05 7.476E-05 2.477E-04 7.307E-04 2.296E-03
0.000E+00 1.852E-07 1.632E-06 1.686E-05 1.252E-04 8.152E-04 3.081E-03 1.047E-02
1.251E-01 1.251E-01 1.251E-01 1.250E-01 1.248E-01 1.246E-01 1.243E-01 1.231E-01
2.244E-07 2.244E-07 2.243E-07 2.241E-07 2.235E-07 2.216E-07 2.161E-07 1.979E-07
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 13:12 Page 24
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
(i) 0i) Fraction 0.OOOE+0D 1.000E+00 3.000E+00 1.OOOE+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAaA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAA
U-238+D U-238+D 9.999E-01 2.811E-02 2.810E-02 2.810E-02 2.807E-02 2.800E-02 2.776E-02 2.707E-02 2.478E-02
U-238+D U-234 9.999E-01 D.000E+00 1.327E-08 3.980E-08 1.325E-07 3.966E-07 1.310E-06 3.832E-06 1.169E-05
U-238+D Th-230 9.999E-01 0.000E+00 1.374E-13 1.236E-12 1.372E-11 1.233E-10 1.362E-09 1.204E-08 1.259E-07
U-238+D Ra-226+D 9.999E-01 0.000E+00 3.250E-15 8.771E-14 3.245E-12 8.729E-11 3.193E-09 8.321E-08 2.727E-06
U-238+D Pb-210+D 9.999E-01 0.000E+00 5.909E-19 4.726E-17 5.587E-15 4.024E-13 3.504E-11 1.455E-09 5.867E-08
U-238+D 5DSR(j) 2.811E-02 2.810E-02 2.810E-02 2.807E-02 2.800E-02 2.776E-02 2.707E-02 2.480E-02
f ffiIM M fifififffil fifififfi Mi i l iffli f fi f ifif ififi ffi M fiff fffififii filifff i l f li ii i ti ifl iffli
The DSR includes contributions from associated (half-life 6 180 days) daughters.
0

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

ONuclide
(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.D00E+02 1.000E+03

AAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
Am-241 4.013E+02 4.019E+02 4.032E+02 4.078E+02 4.211E+02 4.712E+02 6.499E+02 1.997E+03
C-14 1.854E+05 5.605E+05 5.120E+06 1.180E+10 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12
Cs-137 2.820E+01 2.886E+01 3.022E+01 3.553E+01 5.643E+01 2.849E+02 2.907E+04 3.122E+11
Pu-239 5.091E+02 5.091E+02 5.092E+02 5.093E+02 5.096E+02 5.109E+02 5.144E+02 5.270E+02
Pu-241 2.629E+04 2.491E+04 2.270E+04 1.820E+04 1.417E+04 1.375E+04 1.886E+04 5.796E+04
Tc-99 5.294E+05 5.327E+05 5.392E+05 5.627E+05 6.357E+05 9.743E+05 3.300E+06 2.359E+08
U-234 3.204E+03 3.204E+03 3.205E+03 3.207E+03 3.212E+03 3.215E+03 3.105E+03 2.110E+03
U-235 1.199E+02 1.199E+02 1.199E+02 1.200E+02 1.202E+02 1.204E+02 1.207E+02 1.219E+02
U-238 5.337E+02 5.338E+02 5.339E+02 5.344E+02 5.357E+02 5.404E+02 5.541E+02 6.049E+02
Hfii fi jiffiffil fitlifiti Hfi ii Hiff l i ffi Mi fifif itiliffif ffilftfiff M M Miii
*At specific activity limit
0

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(i) (pci/g) (years) (pci/g) (pCi/g)

AAA A AAAAAAAA AAAAAAAAAAAAAAA AAA 6AAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
Am-241 7.110E-01 0.000E+00 3.738E-02 4.013E+02 3.738E-02 4.013E+02
C-14 2.200E+00 0.000E+00 8.090E-05 1.854E+05 8.090E-05 1.854E+05
Cs-137 1.260E-01 0.000E+00 5.320E-01 2.820E+01 5.320E-01 2.820E+01
Pu-239 4.630E+00 0.000E+00 2.946E-02 5.091E+02 2.946E-02 5.091E+02
Pu-241 1.320E+01 60.4 5 0.1 1.130E-03 1.328E+04 5.705E-04 2.629E+04
Tc-99 1.190E+00 0.000E+00 2.833E-05 5.294E+05 2.833E-05 5.294E+05
U-234 7.750E+01 1.000E+03 7.111E-03 2.110E+03 4.682E-03 3.204E+03
U-235 7.140E+00 0.000E+00 1.251E-01 1.199E+02 1.251E-01 1.199E+02
U-238 8.630E+01 0.000E+00 2.811E-02 5.337E+02 2.811E-02 5.337E+02
ffIifi HiiffiMi Hillifi iffiffif ifiiti ii lififffifif fiffii i H i11 if11
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 25
Sumary : 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

ONuclide Parent THF(i)
(j) (i)

&AAAAAA AAAAAAA AAAAAAAA
Am-241 Am-241 1.aaaE+00
Am-241 Pu-241 1.0E+OD
Am-241 5DOSE(j)
aNp-237 Am-241 1.DGDE+OO
Np-237 Pu-241 1.0 E+00
Np-237 Pu-241 2.450E-05
Np-237 iDOSE<j)

OU-233 Am-241 1.DDDE+OO
U-233 Pu-241 1.00DE+00
U-233 Pu-241 2.45E-05
U-233 SDOSE(j)
OTh-229 Am-241 1.ODE+00
Th-229 Pu-241 1.ODE+OO
Th-229 Pu-241 2.450E-05
Th-229 dDOSE(j)

OC-14 C-14 1.OOE+OO
DCs-137 Cs-137 1.OOaE+00
GPu-239 Pu-239 1.aGE+00
OU-235 Pu-239 1.aaaE+00
U-235 U-235 1.OOE+00
U-235 sDOSE(j)
DPa-231 Pu-239 1.IOE+00
Pa-231 U-235 1.OE+00
Pa-231 5DOSE(j)
DAc-227 Pu-239 1.ODE+DG
Ac-227 U-235 1.OODE+DQ
Ac-227 5DOSE(j)
OPu-241 Pu-241 1.OODE+DD
Pu-241 Pu-241 2.450E-05
Pu-241 5DOSE(j)
DTc-99 Tc-99 1.OOE+00
DU-234 U-234 1.OOE+DD
U-234 U-238 9.999E-01
U-234 5DOSE(j)
DTh-230 U-234 1.GOGE+O
Th-230 U-238 9.999E-01
Th-230 5DOSE(j)

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr
t= 0.OtOE+00 1.DODE+00 3.OOOE+00 1.GOOE+01 3.OGlE+01 1.GODE+02 3.O0OE+02 1.OOOE+03

AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
2.658E-02 2.654E-02 2.645E-02 2.615E-02 2.533E-02 2.263E-02 1.640E-02 5.316E-03
G.OODE+00 7.720E-04 2.205E-03 6.227E-03 1.219E-02 1.434E-02 1.049E-02 3.401E-03
2.658E-02 2.731E-02 2.866E-02 3.238E-02 3.752E-02 3.697E-02 2.689E-02 8.717E-03
0.OODE+00 4.849E-08 1.452E-07 4.814E-07 1.421E-06 4.482E-06 1.154E-05 2.405E-05
D.DODE+00 7.106E-10 6.190E-09 6.158E-08 4.166E-07 2.228E-06 6.739E-06 1.475E-05
0.00OE+00 2.155E-11 6.166E-11 1.752E-10 3.503E-10 4.546E-10 4.579E-10 4.564E-10
D.OOE+00 4.922E-08 1.515E-07 5.432E-07 1.838E-06 6.710E-06 1.828E-05 3.880E-05
0.DOGE+00 2.487E-15 2.236E-14 2.475E-13 2.204E-12 2.358E-11 1.913E-10 1.537E-09
D.OODE+O 2.440E-17 6.427E-16 2.190E-14 4.756E-13 9.842E-12 1.040E-10 9.197E-10
O.000E+GO 1.114E-18 9.715E-18 9.702E-17 6.642E-16 3.729E-15 1.307E-14 4.534E-14
O.OOE+00 2.513E-15 2.301E-14 2.695E-13 2.680E-12 3.342E-11 2.953E-10 2.457E-09
O.OOE+00 5.144E-18 1.388BE-16 5.124E-15 1.372E-13 4.930E-12 1.225E-10 3.479E-09
O.OOOE+00 3.793E-20 3.012E-18 3.477E-16 2.359E-14 1.784E-12 6.248E-11 2.037E-09
O.ODOE+00 2.313E-21 6.098E-20 2.084E-18 4.562E-17 9.740E-16 1.130E-14 1.343E-13
O.OOOE+00 5.185E-18 1.418E-16 5.474E-15 1.608E-13 6.716E-12 1.850E-10 5.516E-09
1.780E-04 5.88BE-05 6.445E-06 2.796E-09 6.900E-19 0.OOE+O0 D.OODE+0O O.O0OE+OO
6.703E-02 6.550E-02 6.254E-02 5.319E-02 3.349E-02 6.635E-03 6.501E-05 6.054E-12
1.364E-01 1.364E-01 1.364E-01 1.364E-01 1.363E-01 1.359E-01 1.350E-01 1.318BE-01
O.0DOE+00 5.704E-10 1.711E-09 5.700E-09 1.707E-08 5.659E-08 1.671E-07 5.267E-07
8.932E-01 8.931E-01 8.929E-01 8.921E-01 8.899E-01 8.821E-01 8.601E-01 7.876E-01
8.932E-01 8.931E-01 8.929E-01 8.921E-01 8.899E-01 8.821E-01 8.601E-01 7.876E-01
D.OOE+00 5.696E-15 5.125E-14 5.692E-13 5.116E-12 5.657E-11 5.023E-10 5.322E-09
D.0OOE+00 1.784E-05 5.350E-05 1.782E-04 5.338BE-04 1.769E-03 5.217E-03 1.639E-02
G.0ODE+00 1.784E-05 5.350E-05 1.782E-04 5.338E-04 1.769E-03 5.217E-03 1.639E-02
0.DODE+00 2.822E-16 7.499E-15 2.630E-13 6.136E-12 1.494E-10 1.921E-09 2.353E-08
.ODE+00 1.322E-06 1.165E-05 1.204E-04 8.941E-04 5.821E-03 2.200E-02 7.478E-02

D.DODE+00 1.322E-06 1.165E-05 1.204E-04 8.941E-04 5.821E-03 2.200E-02 7.478E-02
7.503E-03 7.150E-03 6.494E-03 4.636E-03 1.77DE-03 6.088E-05 4.009E-09 9.287E-24
2.758E-05 2.628E-05 2.387E-05 1.704E-05 6.506E-06 2.238E-07 1.473E-11 3.413E-26
7.530E-03 7.176E-03 6.518E-03 4.653E-03 1.777E-03 6.111E-05 4.024E-09 9.321E-24
3.372E-05 3.351E-05 3.310E-05 3.172E-05 2.808E-05 1.832E-05 5.410E-06 7.568E-08
3.628E-01 3.628E-01 3.627E-01 3.624E-01 3.614E-01 3.582E-01 3.491E-01 3.190E-01
a.DDGE+00 1.145E-06 3.435E-06 1.144E-05 3.423E-05 1.131E-04 3.307E-04 1.009E-03
3.628E-01 3.628BE-01 3.627E-01 3.624E-01 3.615E-01 3.583E-01 3.494E-01 3.200E-01
O.DOOE+00 7.510E-06 2.253E-05 7.505E-05 2.249E-04 7.459E-04 2.207E-03 7.015E-03
D.OOOE+0O 1.185E-11 1.067E-10 1.184E-09 1.064E-08 1.175E-07 1.039E-06 1.086E-05
a.OOE+00 7.510E-06 2.253E-05 7.506E-05 2.249E-04 7.460E-04 2.208E-03 7.026E-03
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

Rev. 0

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 26
Simmary 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

ONuctide Parent THF(i) DOSE(j,t), mrem/yr
(j) (i) t= 0.OOOE+00 1.000E+00 3.OOOE+00 1.OOOE+01 3.OOOE+01 1.OOOE+02 3.OOOE+02 1.000E+03

AAAAAA AAAAAAA AAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAA6AAA
Ra-226 U-234 1.OOOE+00 0.000E+00 2.665E-07 2.398E-06 2.661E-05 2.385E-04 2.614E-03 2.263E-02 2.201E-01
Ra-226 U-238 9.999E-01 0.OOOE+00 2.805E-13 7.570E-12 2.800E-10 7.533E-09 2.756E-07 7.181E-06 2.353E-04
Ra-226 5DOSE(j) 0.000E+00 2.665E-07 2.398E-06 2.661E-05 2.385E-04 2.615E-03 2.264E-02 2.204E-01
OPb-210 U-234 1.000E+00 0.000E+00 6.452E-11 1.715E-09 6.019E-08 1.406E-06 3.422E-05 4.329E-04 4.886E-03
Pb-210 U-238 9.999E-01 0.000E+00 5.100E-17 4.079E-15 4.822E-13 3.472E-11 3.024E-09 1.256E-07 5.063E-06
Pb-210 5DOSE(j) 0.000E+00 6.452E-11 1.715E-09 6.019E-08 1.406E-06 3.422E-05 4.330E-04 4.891E-03
OU-238 U-238 5.400E-05 1.936E-05 1.936E-05 1.936E-05 1.934E-05 1.929E-05 1.912E-05 1.865E-05 1.708E-05
U-238 U-238 9.999E-01 2.426E+00 2.425E+00 2.425E+00 2.423E+00 2.416E+00 2.395E+00 2.336E+00 2.139E+00
U-238 sDOSE(j) 2.426E+00 2.425E+00 2.425E+00 2.423E+00 2.416E+00 2.395E+00 2.336E+00 2.139E+00
IIII i ihhifif ifitifii filiffiffi iffihii iffiifif i ffihiiiif i if ifI fifii hiIii ihihihith Mihihih
THF(i) is the thread fraction of the parent nuctide.
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Tu Limit = 180 days 12/06/2012 13:12 Page 27
Summary : 316-3 RESRAD Evaluation of Industrial Dose
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

ONuclide Parent THF(i)
(j) i)

AAAAAAA AAAAAAA AAAAAAAAA
Am-241 Am-241 1.000E+00
Am-241 Pu-241 1.000E+00
Am-241 5S(j):
ONp-237 Am-241 1.000E+00
Np-237 Pu-241 1.000E+00
Np-237 Pu-241 2.450E-05
Np-237 aS(j):
0U-233 Am-241 1.000E+00
U-233 Pu-241 1.000E+00
U-233 Pu-241 2.450E-05
U-233 aS(j):
OTh-229 Am-241 1.000E+00
Th-229 Pu-241 1.000E+00
Th-229 Pu-241 2.450E-05
Th-229 85(1):
00-14 C-14 1.000E+00
OCs-137 Cs-137 1.000E+00
OPu-239 Pu-239 1.000E+00
OU-235 Pu-239 1.000E+00
U-235 U-235 1.000E+00
U-235 SS(j):
OPa-231 Pu-239 1.000E+00
Pa-231 U-235 1.000E+00
Pa-231 5S(j):
OAc-227 Pu-239 1.000E+00
Ac-227 U-235 1.000E+00
Ac-227 5S(j):
OPu-241 Pu-241 1.000E+00
Pu-241 Pu-241 2.450E-05
Pu-241 8S(j):
OTc-99 Tc-99 1.000E+00
OU-234 U-234 1.000E+00
U-234 U-238 9.999E-01
U-234 AS(j):
OTh-230 U-234 1.000E+00
Th-230 U-238 9.999E-01
Th-230 5S(j):

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

S(jt), pCi/g
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAX AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
7.110E-01 7.099E-01 7.076E-01 6.996E-01 6.775E-01 6.053E-01 4.387E-01 1.422E-01
0.000E+00 2.065E-02 5.899E-02 1.666E-01 3.262E-01 3.836E-01 2.807E-01 9.099E-02
7.110E-01 7.305E-01 7.666E-01 8.662E-01 1.004E+00 9.889E-01 7.194E-01 2.332E-01
0.000E+00 2.301E-07 6.892E-07 2.284E-06 6.744E-06 2.127E-05 5.476E-05 1.141E-04
0.000E+00 3.372E-09 2.937E-08 2.922E-07 1.977E-06 1.057E-05 3.198E-05 6.998E-05
0.000E+00 1.023E-10 2.926E-10 8.314E-10 1.662E-09 2.157E-09 2.173E-09 2.166E-09
0.000E+00 2.336E-07 7.189E-07 2.577E-06 8.723E-06 3.184E-05 8.674E-05 1.841E-04
0.000E+00 5.033E-13 4.525E-12 5.008E-11 4.459E-10 4.771E-09 3.870E-08 3.110E-07
0.000E+00 4.936E-15 1.300E-13 4.431E-12 9.623E-11 1.991E-09 2.104E-08 1.861E-07
0.000E+00 2.254E-16 1.966E-15 1.963E-14 1.344E-13 7.545E-13 2.645E-12 9.174E-12
0.000E+00 5.084E-13 4.657E-12 5.453E-11 5.422E-10 6.763E-09 5.974E-08 4.971E-07
0.000E+00 1.584E-17 4.274E-16 1.578E-14 4.225E-13 1.518E-11 3.773E-10 1.071E-08
0.000E+00 1.168E-19 9.278E-18 1.071E-15 7.266E-14 5.496E-12 1.924E-10 6.273E-09
0.000E+00 7.124E-21 1.878E-19 6.417E-18 1.405E-16 3.000E-15 3.481E-14 4.137E-13
0.000E+00 1.597E-17 4.369E-16 1.686E-14 4.953E-13 2.068E-11 5.697E-10 1.699E-08
2.200E+00 7.278E-01 7.967E-02 3.456E-05 8.529E-15 0.000E+00 0.000E+00 0.000E+00
1.260E-01 1.231E-01 1.176E-01 9.998E-02 6.296E-02 1.247E-02 1.222E-04 1.138E-11
4.630E+00 4.630E+00 4.630E+00 4.628E+00 4.625E+00 4.614E+00 4.582E+00 4.473E+00
0.000E+00 4.560E-09 1.368E-08 4.556E-08 1.365E-07 4.524E-07 1.336E-06 4.210E-06
7.140E+00 7.139E+00 7.137E+00 7.131E+00 7.113E+00 7.051E+00 6.876E+00 6.296E+00
7.140E+00 7.139E+00 7.137E+00 7.131E+00 7.113E+00 7.051E+00 6.876E+00 6.296E+00
0.000E+00 4.824E-14 4.341E-13 4.821E-12 4.333E-11,4.791E-10 4.254E-09 4.507E-08
0.000E+00 1.511E-04 4.531E-04 1.509E-03 4.521E-03 1.498E-02 4.418E-02 1.388E-01
0.000E+00 1.511E-04 4.531E-04 1.509E-03 4.521E-03 1.498E-02 4.418E-02 1.388E-01
0.000E+00 5.078E-16 1.350E-14 4.733E-13 1.104E-11 2.688E-10 3.457E-09 4.235E-08
0.000E+00 2.379E-06 2.096E-05 2.167E-04 1.609E-03 1.047E-02 3.959E-02 1.346E-01
0.000E+00 2.379E-06 2.096E-05 2.167E-04 1.609E-03 1.047E-02 3.959E-02 1.346E-01
1.320E+01 1.258E+01 1.142E+01 8.156E+00 3.114E+00 1.071E-01 7.053E-06 1.634E-20
3.234E-04 3.082E-04 2.799E-04 1.998E-04 7.630E-05 2.624E-06 1.728E-10 4.003E-25
1.320E+01 1.258E+01 1.142E+01 8.156E+00 3.114E+00 1.071E-01 7.053E-06 1.634E-20
1.190E+00 1.183E+00 1.168E+00 1.120E+00 9.910E-01 6.466E-01 1.909E-01 2.671E-03
7.750E+01 7.749E+01 7.747E+01 7.740E+01 7.720E+01 7.651E+01 7.457E+01 6.815E+01
0.000E+00 2.446E-04 7.337E-04 2.443E-03 7.311E-03 2.416E-02 7.065E-02 2.154E-01
7.750E+01 7.749E+01 7.747E+01 7.740E+01 7.721E+01 7.653E+01 7.464E+01 6.836E+01
0.000E+00 6.976E-04 2.093E-03 6.972E-03 2.089E-02 6.929E-02 2.050E-01 6.516E-01
0.000E+00 1.101E-09 9.908E-09 1.100E-07 9.884E-07 1.092E-05 9.653E-05 1.009E-03
0.000E+00 6.976E-04 2.093E-03 6.972E-03 2.089E-02 6.930E-02 2.051E-01 6.527E-01
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 13:12 Page 28
Summary 316-3 RESRAD Evaluation of Industrial Dose
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_INDUSTRIAL.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent THF(i) S(j,t), pCi/g
(j) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.OOOE+03

AAAAAAA AAAAAAA AAAAAAAAA AAAAAAAAA AAA AA AAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
Ra-226 U-234 1.000E+00 0.000E+00 1.511E-07 1.359E-06 1.508E-05 1.352E-04 1.482E-03 1.283E-02 1.248E-01
Ra-226 U-238 9.999E-01 0.000E+00 1.590E-13 4.291E-12 1.587E-10 4.270E-09 1.562E-07 4.071E-06 1.334E-04
Ra-226 aS(j): 0.000E+00 1.511E-07 1.359E-06 1.508E-05 1.352E-04 1.482E-03 1.283E-02 1.249E-01

OPb-210 U-234 1.000E+00 0.000E+00 1.553E-09 4.129E-08 1.449E-06 3.385E-05 8.239E-04 1.042E-02 1.176E-01
Pb-210 U-238 9.999E-01 0.000E+00 1.228E-15 9.820E-14 1.161E-11 8.360E-10 7.280E-08 3.023E-06 1.219E-04
Pb-210 aS(j): 0.000E+00 1.553E-09 4.129E-08 1.449E-06 3.385E-05 8.240E-04 1.042E-02 1.178E-01

OU-238 U-238 5.400E-05 4.660E-03 4.660E-03 4.658E-03 4.654E-03 4.643E-03 4.602E-03 4.488E-03 4.109E-03
U-238 U-238 9.999E-01 8.630E+01 8.628E+01 8.626E+01 8.619E+01 8.597E+01 8.522E+01 8.310E+01 7.610E+01
U-238 aS(j): 8.630E+01 8.629E+01 8.627E+01 8.619E+01 8.597E+01 8.522E+01 8.310E+01 7.610E+01
fififft ff i fi M i ilififf ifififfif iffififli fiffifi i if f ifiH1 iiiiiiiif fififilii ififilI f Hiffiffill
THF(i) is the thread fraction of the parent nuclide.

ORESCALC.EXE execution time = 10.61 seconds
Total water/soil iteration failures = 6.000E+00.
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 2

IRESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 14:46 Page 1
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Table of Contents
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Part IV: Concentration of Radionuclides
iifIiiiiiifiii~fiffiliiiifiiiiiiiiif

Concentration of radionuclides in different media
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 14:46 Page 2
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = Q.OOE+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ruclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 0.000E+00 0.000E+00 0.000E+00 6.337E-09 5.567E-09
AM-241 7.110E-01 7.110E-01 1.622E-05 2.645E-05 2.323E-05
C-14 2.200E+00 2.200E+00 5.018E-05 4.959E-05 4.356E-05
Cs-137 1.260E-01 1.260E-01 2.874E-06 7.458E-05 6.551E-05
Np-237 0.000E+00 0.000E+00 0.000E+00 5.837E-12 5.127E-12
Pa-231 0.000E+00 0.000E+00 0.OOOE+00 9.016E-08 7.920E-08
Pb-210 0.000E+00 0.000E+00 0.OOOE+00 3.279E-09 2.880E-09
Pu-239 4.630E+00 4.630E+00 1.056E-04 1.722E-04 1.513E-04
Pu-241 1.320E+01 1.320E+01 3.011E-04 4.911E-04 4.314E-04
Ra-226 0.000E+00 0.OOOE+00 0.000E+00 4.725E-09 4.151E-09
Tc-99 1.190E+00 1.190E+00 2.714E-05 2.832E+00 2.487E+00
Th-229 0.000E+00 0.000E+00 0.000E+00 2.258E-19 1.983E-19
Th-230 0.000E+00 0.000E+00 0.000E+00 1.797E-10 1.578E-10
U-233 0.000E+00 0.000E+00 0.000E+00 3.084E-16 2.709E-16
U-234 7.750E+01 7.750E+01 1.768E-03 3.804E+00 3.341E+00
U-235 7.140E+00 7.140E+00 1.629E-04 3.504E-01 3.078E-01
U-238 8.630E+01 8.630E+01 1.968E-03 4.236E+00 3.721E+00
iiiiiii flifi iii ifiiii ilii tiliiiiiifi liiiiiiiii fiiififiIi
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of gaseous C-14 in air = 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 14:46 Page 3
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 0.000E+00 years*

Radio-
Nuc Lide
AAAAAAA
Ac-227

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

AAAAAXAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
6.337E-09 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 6.337E-12 2.028E-11 8.350E-08 5.567E-06

Am-241 2.645E-05 7.114E-01 7.131E-01 7.133E-01 7.133E-01 2.020E-02 7.895E-04 6.970E-04 2.323E-02
C-14 4.959E-05 1.540E+04 3.466E+03 1.302E+04 5.854E+03 9.248E+03 2.699E+03 2.178E+00 3.964E-01
Cs-137 7.458E-05 5.040E+00 5.040E+00 5.040E+00 5.040E+00 1.217E+01 2.722E+00 1.310E-01 6.551E-03
Np-237 5.837E-12 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 2.919E-13 4.670E-15 1.538E-10 2.051E-09
Pa-231 9.016E-08 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 2.254E-08 7.213E-11 7.920E-07 8.712E-06
Pb-210 3.279E-09 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+00 1.312E-10 1.574E-10 8.641E-07 2.880E-07
Pu-239 1.722E-04 4.633E+00 4.644E+00 4.645E+00 4.645E+00 2.631E-01 2.571E-03 4.539E-03 1.513E-02
Pu-241 4.911E-04 1.321E+01 1.324E+01 1.324E+01 1.324E+01 7.501E-01 7.328E-03 1.294E-02 4.314E-02
Ra-226 4.725E-09 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 2.363E-10 7.561E-10 2.075E-07 1.038E-06
Tc-99 2.832E+00 5.950E+03 5.950E+03 5.950E+03 5.950E+03 4.053E+01 3.283E+02 4.975E+01 1.244E+01
Th-229 2.258E-19 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.129E-21 1.806E-22 1.983E-17 9.916E-17
Th-230 1.797E-10 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 8.984E-13 1.437E-13 1.578E-08 7.892E-08
U-233 3.084E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.243E-18 2.961E-17 2.709E-15 1.625E-14
U-234 3.804E+00 1.938E+02 1.940E+02 1.940E+02 1.940E+02 1.773E+01 3.002E+01 3.341E+01 2.005E+02
U-235 3.504E-01 1.785E+01 1.787E+01 1.787E+01 1.787E+01 1.633E+00 2.765E+00 3.078E+00 1.847E+01
U-238 4.236E+00 2.158E+02 2.160E+02 2.160E+02 2.160E+02 1.974E+01 3.343E+01 3.721E+01 2.232E+02
Ifffliff If1f1iffil ffiffifill fiffififii Hfiffffif ff 111 11 ft fiffilifif i liffiH Hii ifffff iffiftfift
Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 Tm Limit = 180 days 12/06/2012 14:46 Page 4
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA
Ac-227 2.379E-06 2.379E-06 5.427E-11 7.453E-09 6.547E-09
Am-241 7.305E-01 7.305E-01 1.666E-05 0.000E+00 0.000E+00
C-14 7.278E-01 7.278E-01 1.660E-05 0.OOOE+00 0.000E+00
Cs-137 1.231E-01 1.231E-01 2.808E-06 0.000E+00 0.000E+00
Np-237 2.336E-07 2.336E-07 5.328E-12 0.000E+00 0.000E+00
Pa-231 1.511E-04 1.511E-04 3.446E-09 7.742E-08 6.801E-08
Pb-210 1.553E-09 1.553E-09 3.543E-14 5.300E-09 4.655E-09
Pu-239 4.630E+00 4.630E+00 1.056E-04 0.OOOE+00 0.OOOE+00
Pu-241 1.258E+01 1.258E+01 2.869E-04 0.000E+00 0.000E+00
Ra-226 1.511E-07 1.511E-07 3.446E-12 7.564E-09 6.645E-09
Tc-99 1.183E+00 1.183E+00 2.698E-05 2.815E+00 2.473E+00
Th-229 1.597E-17 1.597E-17 3.642E-22 0.000E+00 0.000E+00
Th-230 6.976E-04 6.976E-04 1.591E-08 2.937E-10 2.579E-10
U-233 5.084E-13 5.084E-13 1.160E-17 0.000E+00 0.000E+00
U-234 7.749E+ri 7.749E+01 1.768E-03 3.803E+00 3.341E+00
U-235 7.139E+00 7.139E+00 1.628E-04 3.504E-01 3.078E-01
U-238 8.629E+01 8.629E+01 1.968E-03 4.235E+00 3.720E+00
lIfiffIl ifififflif ififii ffi lifi i f liiiiifiiii 11iiiiiiii
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of gaseous C-14 in air 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 T< Limit = 180 days 12/06/2012 14:46 Page 5
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_GRJNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 1.OOOE+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 7.442E-09 7.280E-06 6.054E-06 8.971E-06 9.800E-06 1.420E-06 3.454E-08 9.727E-08 6.439E-06
Am-241 0.000E+00 7.310E-01 7.327E-01 7.319E-01 7.328E-01 2.079E-02 8.111E-04 0.000E+00 0.000E+00
C-14 0.000E+00 5.318E+03 1.150E+03 5.244E+03 2.226E+03 3.725E+03 1.026E+03 0.000E+00 0.000E+00
Cs-137 0.000E+00 4.925E+00 4.925E+00 4.931E+00 4.926E+00 1.189E+01 2.660E+00 0.000E+00 0.000E+00
Np-237 0.000E+00 4.499E-06 4.660E-06 3.861E-06 4.106E-06 3.732E-07 1.712E-09 0.OOOE+00 0.000E+00
Pa-231 9.761E-08 1.467E-03 1.508E-03 1.289E-03 1.367E-03 7.971E-04 9.129E-07 1.922E-06 1.490E-05
Pb-210 5.292E-09 2.048E-08 1.593E-08 2.429E-08 2.807E-08 2.642E-09 9.761E-10 1.382E-06 4.617E-07
Pu-239 0.000E+00 4.633E+00 4.644E+00 4.645E+00 4.645E+00 2.631E-01 2.570E-03 0.000E+00 0.000E+00
Pu-241 0.000E+00 1.259E+01 1.262E+01 1.265E+01 1.262E+01 7.148E-01 6.984E-03 0.000E+00 0.000E+00
Ra-226 7.554E-09 5.602E-06 6.012E-06 4.121E-06 4.656E-06 3.491E-07 3.324E-07 3.290E-07 1.645E-06
Tc-99 2.815E+00 5.915E+03 5.914E+03 5.920E+03 5.918E+03 4.033E+01 3.266E+02 4.946E+01 1.236E+01
Th-229 0.000E+00 1.984E-17 1.622E-17 3.092E-17 3.480E-17 1.865E-18 1.155E-19 0.000E+00 0.000E+00
Th-230 9.403E-08 7.381E-04 7.025E-04 7.905E-04 8.269E-04 4.708E-05 2.706E-06 5.789E-06 3.471E-05
u-233 0.000E+00 1.929E-12 1.322E-12 2.931E-12 3.176E-12 2.343E-13 2.565E-13 0.000E+00 0.00OE+00
u-234 3.803E+00 1.938E+02 1.940E+02 1.940E+02 1.940E+02 1.772E+01 3.001E+01 3.341E+01 2.005E+02
U-235 3.504E-01 1.785E+01 1.787E+01 1.787E+01 1.787E+01 1.633E+00 2.765E+00 3.078E+00 1.847E+01
U-238 4.235E+00 2.158E+02 2.160E+02 2.160E+02 2.160E+02 1.974E+01 3.342E+01 3.720E+01 2.232E+02
Iffti f ii ilifi ii lifii fi f fiii i iii H H 1 11 IIIIIIII 11iiiiii 1 i i it tilif fI ffilffi i f1 1 11
"Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 Te Limit = 180 days 12/06/2012 14:46 Page 6
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRAOFAMILY\RESRAD\6.5\\USERFILES\316-3_GROUNDWATER.RAO

Concentration of radionuclides in environmental media
at t = 3.OOOE+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/s pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA A&AAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA
Ac-227 2.096E-05 2.096E-05 4.782E-10 2.117E-08 1.859E-08
Am-241 7.666E-01 7.666E-01 1.748E-05 0.000E+00 0.000E+00
C-14 7.967E-02 7.967E-02 1.817E-06 0.000E+00 0.000E+00
Cs-137 1.176E-01 1.176E-01 2.681E-06 0.000E+00 0.000E+00
Np-237 7.189E-07 7.189E-07 1.640E-11 0.000E+00 0.000E+00
Pa-231 4.531E-04 4.531E-04 1.033E-08 1.218E-07 1.070E-07
Pb-210 4.129E-08 4.129E-08 9.418E-13 8.336E-09 7.322E-09
Pu-239 4.630E+00 4.630E+00 1.056E-04 0.000E+00 0.000E+00
Pu-241 1.142E+01 1.142E+01 2.606E-04 0.000E+00 0.000E+00
Ra-226 1.359E-06 1.359E-06 3.100E-11 1.190E-08 1.045E-08
Tc-99 1.168E+00 1.168E+00 2.665E-05 2.781E+00 2.443E+00
Th-229 4.369E-16 4.369E-16 9.965E-21 0.OOOE+00 0.000E+00
Th-230 2.093E-03 2.093E-03 4.773E-08 4.620E-10 4.058E-10
U-233 4.657E-12 4.657E-12 1.062E-16 0.000E+00 0.000E+00
U-234 7.747E+01 7.747E+01 1.767E-03 3.803E+00 3.340E+00
U-235 7.137E+00 7.137E+00 1.628E-04 3.503E-01 3.077E-01
U-238 8.627E+01 8.627E+01 1.968E-03 4.234E+00 3.719E+00
IM I Hlififi fII iffiii fifI fii fIIIII f ifi ffifII fi fIiifi

*The Surface Soil is the top Layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of gaseous C-14 in air = 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev.

ATTACHMENT 2

1RESRAD, Version 6.5 T" Limit = 180 days 12/06/2012 14:46 Page 7
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 3.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 2.115E-08 5.652E-05 5.277E-05 6.312E-05 6.513E-05 4.779E-06 2.812E-07 2.773E-07 1.843E-05
Am-241 0.000E+00 7.670E-01 7.689E-01 7.681E-01 7.690E-01 2.181E-02 8.511E-04 0.000E+00 0.OOOE+00
C-14 0.OOOE+00 5.821E+02 1.259E+02 5.739E+02 2.437E+02 4.077E+02 1.123E+02 0.000E+00 0.000E+00
Cs-137 0.000E+00 4.702E+00 4.703E+00 4.709E+00 4.703E+00 1.136E+01 2.539E+00 0.000E+00 0.000E+00
Np-237 0.000E+00 1.420E-05 1.437E-05 1.353E-05 1.379E-05 1.273E-06 5.587E-09 0.000E+00 0.OOOE+00
Pa-231 1.421E-07 4.488E-03 4.529E-03 4.310E-03 4.389E-03 2.579E-03 2.499E-06 2.313E-06 1.920E-05
Pb-210 8.331E-09 4.601E-07 4.165E-07 5.271E-07 5.531E-07 5.125E-08 1.599E-08 2.185E-06 7.298E-07
Pu-239 0.000E+00 4.632E+00 4.643E+00 4.645E+00 4.645E+00 2.631E-01 2.570E-03 0.OOOE+00 0.000E+00
Pu-241 0.000E+00 1.143E+01 1.146E+01 1.149E+01 1.146E+01 6.492E-01 6.343E-03 0.000E+00 0.000E+00
Ra-226 1.189E-08 5.303E-05 5.428E-05 4.823E-05 5.002E-05 3.938E-06 3.431E-06 5.201E-07 2.600E-06
Tc-99 2.781E+00 5.843E+03 5.842E+03 5.848E+03 5.847E+03 3.984E+01 3.226E+02 4.887E+01 1.222E+01
Th-229 0.OOOE+00 4.659E-16 4.400E-16 5.266E-16 5.526E-16 3.108E-17 1.756E-18 0.000E+00 0.000E+00
Th-230 9.418E-08 2.134E-03 2.102E-03 2.190E-03 2.226E-03 1.263E-04 6.578E-06 5.803E-06 3.478E-05
U-233 0.000E+00 1.372E-11 1.181E-11 1.758E-11 1.811E-11 1.474E-12 1.992E-12 0.000E+00 0.000E+00
U-234 3.803E+00 1.937E+02 1.939E+02 1.939E+02 1.939E+02 1.772E+01 3.001E+01 3.340E+01 2.004E+02
U-235 3.503E-01 1.785E+01 1.786E+01 1.787E+01 1.787E+01 1.632E+00 2.764E+00 3.077E+00 1.846E+01
U-238 4.234E+00 2.157E+02 2.159E+02 2.160E+02 2.160E+02 1.973E+01 3.341E+01 3.719E+01 2.232E+02
fffi fif fififflifif ffifilliff iff i fffit fifii iff ft IfffiffiM Mif fif tf ififfifif fififfilfif fiffiftfi
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 14:46 Page 8
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.OOOE+01 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCilg pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 2.167E-04 2.167E-04 4.943E-09 1.056E-07 9.273E-08
Am-241 8.662E-01 8.662E-01 1.976E-05 0.000E+00 0.000E+00
C-14 3.456E-05 3.456E-05 7.883E-10 0.000E+00 0.000E+00
Cs-137 9.998E-02 9.998E-02 2.281E-06 0.000E+00 0.000E+00
Np-237 2.577E-06 2.577E-06 5.879E-11 0.000E+00 0.000E+00
Pa-231 1.509E-03 1.509E-03 3.443E-08 2.555E-07 2.244E-07
Pb-210 1.449E-06 1.449E-06 3.305E-11 1.840E-08 1.616E-08
Pu-239 4.628E+00 4.628E+00 1.056E-04 0.000E+00 0.OOOE+00
Pu-241 8.156E+00 8.156E+00 1.860E-04 0.OOOE+00 0.OOOE+00
Ra-226 1.508E-05 1.508E-05 3.440E-10 2.625E-08 2.306E-08
Tc-99 1.120E+00 1.120E+00 2.554E-05 2.667E+00 2.343E+00
Th-229 1.686E-14 1.686E-14 3.846E-19 0.000E+00 0.OOOE+00
Th-230 6.972E-03 6.972E-03 1.590E-07 9.685E-10 8.508E-10
U-233 5.453E-11 5.453E-11 1.244E-15 0.00E+00 0.000E+00
U-234 7.740E+01 7.740E+01 1.766E-03 3.799E+00 3.337E+00
U-235 7.131E+00 7.131E+00 1.627E-04 3.500E-01 3.075E-01
U-238 8.619E+01 8.619E+01 1.966E-03 4.231E+00 3.716E+00

*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of gaseous C-14 in air a 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 14:46 Page 9
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 1.000E+01 years*

Drinking NonLeafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAX AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAXAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAKAA AAAAAAAAAA AAAAAAAAAA
Ac-227 1.055E-07 5.556E-04 5.434E-04 5.803E-04 5.859E-04 1.828E-05 2.811E-06 1.387E-06 9.239E-05
Am-241 0.000E+00 8.668E-01 8.688E-01 8.684E-01 8.690E-01 2.463E-02 9.618E-04 0.000E+00 0.000E+00
C-14 0.000E+00 2.525E-01 5.462E-02 2.490E-01 1.057E-01 1.769E-01 4.872E-02 0.000E+00 0.000E+00
Cs-137 0.000E+00 3.999E+00 4.OOOE+00 4.005E+00 4.000E+00 9.659E+00 2.160E+00 0.OOOE+00 0.OOOE+00
Np-237 0.000E+00 5.135E-05 5.154E-05 5.060E-05 5.089E-05 4.722E-06 2.044E-08 0.OOOE+00 0.000E+00
Pa-231 2.757E-07 1.505E-02 1.510E-02 1.488E-02 1.496E-02 8.813E-03 8.046E-06 3.487E-06 3.212E-05
Pb-210 1.839E-08 1.503E-05 1.453E-05 1.593E-05 1.616E-05 1.515E-06 4.881E-07 4.838E-06 1.616E-06
Pu-239 0.000E+00 4.631E+00 4.642E+00 4.644E+00 4.644E+00 2.630E-01 2.570E-03 0.000E+00 0.000E+00
Pu-241 0.000E+00 8.162E+00 8.181E+00 8.205E+00 8.184E+00 4.635E-01 4.528E-03 0.000E+00 0.000E+00
Ra-226 2.624E-08 5.988E-04 6.030E-04 5.824E-04 5.886E-04 4.707E-05 3.991E-05 1.151E-06 5.754E-06
Tc-99 2.667E+00 5.599E+03 5.598E+03 5.604E+03 5.602E+03 3.818E+01 3.091E+02 4.686E+01 1.172E+01
Th-229 0.000E+00 1.718E-14 1.693E-14 1.770E-14 1.798E-14 1.019E-15 5.265E-17 0.000E+00 0.000E+00
Th-230 9.460E-08 7.016E-03 6.995E-03 7.085E-03 7.121E-03 4.036E-04 2.012E-05 5.842E-06 3.497E-05
U-233 0.000E+00 1.439E-10 1.370E-10 1.588E-10 1.604E-10 1.397E-11 2.164E-11 0.000E+00 0.000E+00
U-234 3.799E+00 1.936E+02 1.937E+02 1.938E+02 1.938E+02 1.770E+01 2.998E+01 3.337E+01 2.002E+02
U-235 3.500E-01 1.783E+01 1.785E+01 1.785E+01 1.785E+01 1.631E+00 2.762E+00 3.075E+00 1.845E+01
U-238 4.231E+00 2.155E+02 2.157E+02 2.158E+02 2.158E+02 1.971E+01 3.338E+01 3.716E+01 2.230E+02
fliffiff lif ilifif liffiffiff flfifflii fiffifffifl ffififfffff ififtfifff Hiifff I Iiliiiiiiif IiiiiiiiHi
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 14:46 Page 10
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionucLides in environmental media
at t = 3.000E+01 years

Radio-
NucLide
AAAAAAA
Ac-227

Contaminat- Surface Air Par- WelL Surface
ted Zone Soil* ticulate Water Water

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
pCi/g pCi/g pCi/m**3 pCi/L pCi/L

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
1.609E-03 1.609E-03 3.670E-08 5.779E-07 5.076E-07

Rev. 0

Am-241 1.004E+00 1.004E+00 2.289E-05 0.000E+00 0.000E+00
C-14 8.529E-15 8.529E-15 1.945E-19 0.000E+00 0.000E+00
Cs-137 6.296E-02 6.296E-02 1.436E-06 0.000E+00 0.000E+00
Np-237 8.723E-06 8.723E-06 1.990E-10 0.000E+00 0.OOOE+00
Pa-231 4.521E-03 4.521E-03 1.031E-07 6.189E-07 5.437E-07
Pb-210 3.385E-05 3.385E-05 7.721E-10 4.233E-08 3.718E-08
Pu-239 4.625E+00 4.625E+00 1.055E-04 0.000E+00 0.OOOE+00
Pu-241 3.114E+00 3.114E+00 7.103E-05 0.000E+00 0.OOOE+00
Ra-226 1.352E-04 1.352E-04 3.084E-09 6.043E-08 5.308E-08
Tc-99 9.910E-01 9.910E-01 2.260E-05 2.366E+00 2.078E+00
Th-229 4.953E-13 4.953E-13 1.130E-17 0.000E+00 0.OOOE+00
Th-230 2.089E-02 2.089E-02 4.764E-07 2.346E-09 2.061E-09
U-233 5.422E-10 5.422E-10 1.237E-14 0.OOOE+00 0.000E+00
U-234 7.721E+01 7.721E+01 1.761E-03 3.790E+00 3.329E+00
U-235 7.113E+00 7.113E+00 1.622E-04 3.492E-01 3.067E-01
U-238 8.597E+01 8.597E+01 1.961E-03 4.220E+00 3.707E+00
ifiiiii iiiiiififi H ifffiiif H ififl iffi fiffififflii li iiii i
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of gaseous C-14 in air = 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 14:46 Page 11
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 3.000E+01 years*

- Drinking Nonleafy Leafy Fodder Fodder Meat MiLk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAA AAAAAA 4AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pci/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 5.778E-07 4.065E-03 4.030E-03 4.147E-03 4.159E-03 6.794E-05 2.066E-05 7.605E-06 5.068E-04
Am-241 0.000E+00 1.004E+00 1.007E+00 1.007E+00 1.007E+00 2.852E-02 1.114E-03 0.000E+00 0.000E+00
C-14 0.000E+00 6.232E-11 1.348E-11 6.144E-11 2.609E-11 4.365E-11 1.202E-11 0.000E+00 0.000E+00
Cs-137 0.000E+00 2.518E+00 2.518E+00 2.522E+00 2.519E+00 6.082E+00 1.360E+00 0.000E+00 0.000E+00
Np-237 0.000E+00 1.742E-04 1.745E-04 1.734E-04 1.737E-04 1.614E-05 6.957E-08 0.000E+00 0.000E+00
Pa-231 6.391E-07 4.517E-02 4.522E-02 4.500E-02 4.508E-02 2.658E-02 2.386E-05 6.677E-06 6.723E-05
Pb-210 4.233E-08 3.433E-04 3.389E-04 3.522E-04 3.539E-04 3.331E-05 1.095E-05 1.114E-05 3.722E-06
Pu-239 0.OOOE+00 4.628E+00 4.639E+00 4.640E+00 4.640E+00 2.628E-01 2.568E-03 0.000E+00 0.000E+00
Pu-241 0.000E+00 3.116E+00 3.124E+00 3.133E+00 3.125E+00 1.770E-01 1.729E-03, 0.OOOE+00 0.OOOE+00
Ra-226 6.043E-08 5.395E-03 5.408E-03 5.346E-03 5.365E-03 4.309E-04 3.627E-04 2.652E-06 1.326E-05
Tc-99 2.366E+00 4.956E+03 4.955E+03 4.960E+03 4.959E+03 3.379E+01 2.736E+02 4.157E+01 1.039E+01
Th-229 0.000E+00 4.986E-13 4.969E-13 5.039E-13 5.066E-13 2.871E-14 1.431E-15 0.000E+00 0.000E+00
Th-230 9.575E-08 2.094E-02 2.095E-02 2.105E-02 2.108E-02 1.194E-03 5.875E-05 5.949E-06 3.549E-05
U-233 0.000E+00 1.381E-09 1.359E-09 1.434E-09 1.439E-09 1.288E-10 2.101E-10 0.000E+00 0.000E+00
U-234 3.790E+00 1.931E+02 1.933E+02 1.933E+02 1.933E+02 1.766E+01 2.990E+01 3.329E+01 1.997E+02
U-235 3.492E-01 1.779E+01 1.780E+01 1.781E+01 1.781E+01 1.627E+00 2.755E+00 3.067E+00 1.840E+01
U-238 4.220E+00 2.150E+02 2.152E+02 2.152E+02 2.152E+02 1.966E+01 3.330E+01 3.707E+01 2.224E+02
ifIifff flifffi iff Iffififffff ffl ffffflif fififfil i ffi i M i fififif Hilifii j i fjiiii M M i jfi j
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 T- Limit = 180 days 12/06/2012 14:46 Page 12
Concent 316-3 RESRAD Evaluation of Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.OOOE+02 years

Contaminat- Surface Air Par- Well Surface
ted Zone SoiL* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
NucLide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAA AAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 1.047E-02 1.047E-02 2.389E-07 3.338E-06 2.932E-06
Am-241 9.889E-01 9.889E-01 2.256E-05 0.000E+00 0.OOQE+00
C-14 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 1.247E-02 1.247E-02 2.845E-07 0.OOQE+00 0.000E+00
Np-237 3.184E-05 3.184E-05 7.263E-10 0.000E+00 0.000E+00
Pa-231 1.498E-02 1.498E-02 3.417E-07 1.873E-06 1.645E-06
Pb-210 8.240E-04 8.240E-04 1.879E-08 1.282E-07 1.126E-07
Pu-239 4.614E+00 4.614E+00 1.052E-04 0.000E+00 0.000E+00
Pu-241 1.071E-01 1.071E-01 2.443E-06 0.000E+00 0.000E+00
Ra-226 1.482E-03 1.482E-03 3.381E-08 1.883E-07 1.654E-07
Tc-99 6.466E-01 6.466E-01 1.475E-05 1.556E+00 1.367E+00
Th-229 2.068E-11 2.068E-11 4.718E-16 0.000E+00 0.000E+00
Th-230 6.930E-02 6.930E-02 1.581E-06 7.101E-09 6.238E-09
U-233 6.763E-09 6.763E-09 1.543E-13 0.000E+00 0.000E+00
U-234 7.653E+01 7.653E+01 1.746E-u3 3.757E+00 3.300E+00
U-235 7.051E+00 7.051E+00 1.608E-04 3.461E-01 3.041E-01
U-238 8.522E+01 8.522E+01 1.944E-03 4.184E+00 3.675E+00
fifiif flH IM ffi l ftififi liiiiifiiii jiiiilifff fliff if i
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of gaseous C-14 in air = 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 2

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 14:46 Page 13
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 1.000E+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pci/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAaAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 3.338E-06 2.633E-02 2.623E-02 2.664E-02 2.666E-02 2.945E-04 1.341E-04 4.396E-05 2.930E-03
Am-241 0.000E+00 9.895E-01 9.919E-01 9.922E-01 9.922E-01 2.810E-02 1.098E-03 0.000E+00 0.OOOE+00
C-14 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOE+00 0.OOOE+00
Cs-137 0.OOOE+00 4.989E-01 4.989E-01 4.996E-01 4.990E-01 1.205E+00 2.694E-01 0.OOOE+0O 0.OOOE+00
Np-237 0.OOOE+00 6.366E-04 6.369E-04 6.358E-04 6.362E-04 5.915E-05 2.545E-07 0.OOOE+00 0.OOOE+00
Pa-231 1.893E-06 1.498E-01 1.498E-01 1.496E-01 1.497E-01 8.830E-02 7.878E-05 1.768E-05 1.883E-04
Pb-210 1.282E-07 8.293E-03 8.246E-03 8.401E-03 8.411E-03 7.929E-04 2.627E-04 3.377E-05 1.128E-05
Pu-239 0.000E+00 4.617E+00 4.628E+00 4.629E+00 4.629E+00 2.622E-01 2.562E-03 0.000E+00 0.000E+00
Pu-241 0.000E+00 1.072E-01 1.074E-01 1.077E-01 1.075E-01 6.086E-03 5.947E-05 0.000E+00 0.000E+00
Ra-226 1.883E-07 5.924E-02 5.929E-02 5.908E-02 5.914E-02 4.758E-03 3.994E-03 8.267E-06 4.134E-05
Tc-99 1.556E+00 3.234E+03 3.233E+03 3.237E+03 3.236E+03 2.205E+01 1.785E+02 2.734E+01 6.834E+00
Th-229 0.000E+00 2.073E-11 2.075E-11 2.084E-11 2.087E-11 1.182E-12 5.812E-14 0.000E+00 0.OOOE+00
Th-230 9.970E-08 6.938E-02 6.951E-02 6.961E-02 6.965E-02 3.945E-03 1.931E-04 6.318E-06 3.728E-05
U-233 0.OOOE+00 1.700E-08 1.693E-08 1.721E-08 1.723E-08 1.560E-09 2.597E-09 0.000E+00 0.000E+00
U-234 3.757E+00 1.914E+02 1.916E+02 1.916E+02 1.916E+02 1.750E+01 2.964E+01 3.300E+01 1.980E+02
U-235 3.461E-01 1.763E+01 1.765E+01 1.765E+01 1.765E+01 1.613E+00 2.731E+00 3.041E+00 1.824E+01
U-238 4.184E+00 2.131E+02 2.133E+02 2.133E+02 2.133E+02 1.949E+01 3.301E+01 3.675E+01 2.205E+02
ifflifff ifif1 111fiff ftiffiff fflitififf iff ifff if M if ffifif Mi ififif MfI Mf Mi it fiffi ifif ffi lif
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Rev. 0

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 14:46 Page 14
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
Fite : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 3.OOOE+02 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soft* ticutate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuctide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 3.959E-02 3.959E-02 9.030E-07 1.226E-05 1.077E-05
Am-241 7.194E-01 7.194E-01 1.641E-05 0.000E+00 0.OOOE+00
C-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 1.222E-04 1.222E-04 2.788E-09 0.000E+00 0.000E+00
Np-237 8.674E-05 8.674E-05 1.978E-09 0.000E+00 0.000E+00
Pa-231 4.418E-02 4.418E-02 1.008E-06 5.383E-06 4.728E-06
Pb-210 1.042E-02 1.042E-02 2.378E-07 6.667E-07 5.857E-07
Pu-239 4.582E+00 4.582E+00 1.045E-04 0.OOOE+0 0.000E+00
Pu-241 7.053E-06 7.053E-06 1.609E-10 0.000E+00 0.000E+00
Ra-226 1.283E-02 1.283E-02 2.927E-07 1.109E-06 9.744E-07
Tc-99 1.909E-01 1.909E-01 4.355E-06 4.696E-01 4.125E-01
Th-229 5.697E-10 5.697E-10 1.299E-14 0.000E+00 0.000E+00
Th-230 2.051E-01 2.051E-01 4.679E-06 2.044E-08 1.795E-08
U-233 5.974E-08 5.974E-08 1.363E-12 0.000E+00 0.000E+00
U-234 7.464E+01 7.464E+01 1.702E-03 3.665E+00 3.219E+00
U-235 6.876E+00 6.876E+00 1.568E-04 3.376E-01 2.966E-01
U-238 8.310E+01 8.310E+01 1.896E-03 4.081E+00 3.585E+00
itif 11fl i illffft HIH M Hiff itiffffili filiffill fiffffiliff
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of gaseous C-14 in air = 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/06/2012 14:46 Page 15
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 3.000E+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAXA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AXAAAAA AAAAAAXX 88XAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAA8AAA AAAAAAAA A
Ac-227 1.226E-05 9.940E-02 9.912E-02 1.004E-01 1.004E-01 9.854E-04 5.063E-04 1.614E-04 1.076E-02
Am-241 0.OOOE+00 7.199E-01 7.216E-01 7.218E-01 7.218E-01 2.044E-02 7.988E-04 0.000E+00 0.000E+00
C-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 0.OOOE+00 4.888E-03 4.889E-03 4.895E-03 4.889E-03 1.181E-02 2.640E-03 0.OOOE+00 0.000E+00
Np-237 0.000E+00 1.735E-03 1.735E-03 1.734E-03 1.734E-03 1.613E-04 6.938E-07 0.000E+00 0.OOOE+00
Pa-231 5.402E-06 4.418E-01 4.420E-01 4.418E-01 4.418E-01 2.606E-01 2.321E-04 4.848E-05 5.273E-04
Pb-210 6.668E-07 1.047E-01 1.043E-01 1.057E-01 1.057E-01 9.972E-03 3.311E-03 1.756E-04 5.867E-05
Pu-239 0.OOOE+00 4.585E+00 4.596E+00 4.597E+00 4.597E+00 2.604E-01 2.544E-03 0.OOOE+00 0.000E+00
Pu-241 0.000E+00 7.057E-06 7.074E-06 7.095E-06 7.077E-06 4.008E-07 3.916E-09 0.000E+00 0.000E+00
Ra-226 1.109E-06 5.132E-01 5.134E-01 5.128E-01 5.130E-01 4.128E-02 3.463E-02 4.871E-05 2.436E-04
Tc-99 4.696E-01 9.549E+02 9.547E+02 9.557E+02 9.554E+02 6.511E+00 5.272E+01 8.251E+00 2.063E+00
Th-229 0.000E+00 5.704E-10 5.714E-10 5.723E-10 5.726E-10 3.243E-11 1.588E-12 0.000E+00 0.000E+00
Th-230 1.108E-07 2.053E-01 2.057E-01 2.059E-01 2.059E-01 1.166E-02 5.701E-04 7.349E-06 4.230E-05
U-233 0.000E+00 1.496E-07 1.496E-07 1.503E-07 1.504E-07 1.367E-08 2.288E-08 0.000E+00 0.000E+00
U-234 3.665E+00 1.866E+02 1.868E+02 1.868E+02 1.868E+02 1.707E+01 2.891E+01 3.219E+01 1.932E+02
U-235 3.376E-01 1.719E+01 1.721E+01 1.721E+01 1.721E+01 1.573E+00 2.663E+00 2.966E+00 1.779E+01
U-238 4.081E+00 2.078E+02 2.080E+02 2.080E+02 2.080E+02 1.901E+01 3.219E+01 3.585E+01 2.151E+02
HHH! HHHH Hiiii i f ff111f iiiiiiiilii H IM M !j M ilfiff Hiffilifif ififffillif HfIffif l iffiliffif
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/06/2012 14:46 Page 16
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+03 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAA AiiiAAAAA AAAXXXAAAA XAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 1.346E-01 1.346E-01 3.070E-06 4.158E-05 3.652E-05
Am-241 2.332E-01 2.332E-01 5.319E-06 0.000E+00 0.000E+00
C-14 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
Cs-137 1.138E-11 1.138E-11 2.596E-16 0.000E+00 0.000E+00
Np-237 1.841E-04 1.841E-04 4.199E-09 0.000E+00 0.000E+00
Pa-231 1.388E-01 1.388E-01 3.166E-06 1.690E-05 1.485E-05
Pb-210 1.178E-01 1.178E-01 2.686E-06 6.976E-06 6.128E-06
Pu-239 4.473E+00 4.473E+00 1.020E-04 0.000E+00 0.OOOE+00
Pu-241 1.634E-20 1.634E-20 3.727E-25 0.000E+00 0.000E+00
Ra-226 1.249E-01 1.249E-01 2.849E-06 1.053E-05 9.245E-06
Tc-99 2.671E-03 2.671E-03 6.092E-08 7.105E-03 6.241E-03
Th-229 1.699E-08 1.699E-08 3.875E-13 0.000E+00 0.000E+00
Th-230 6.527E-01 6.527E-01 1.489E-05 6.447E-08 5.663E-08
U-233 4.971E-07 4.971E-07 1.134E-11 0.000E+00 0.000E+00
U-234 6.836E+01 6.836E+01 1.559E-03 3.364E+00 2.955E+00
U-235 6.296E+00 6.296E+00 1.436E-04 3.099E-01 2.722E-01
U-238 7.610E+01 7.610E+01 1.736E-03 3.745E+00 3.290E+00
fiiii i H f11111i1 ii i ii ilifi iii11 1 11 1 liiiiiiiii iiiilififif
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of gaseous C-14 in air a 0.000E+00 pCi/m**3
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 To Limit = 180 days 12/06/2012 14:46 Page 17
Concent : 316-3 RESRAD Evaluation of Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_GROUNDWATER.RAD

Concentration of radionuclides in foodstuff media
at t = 1.000E+03 years*

Drinking NonLeafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pci/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Ac-227 4.158E-05 3.378E-01 3.369E-01 3.409E-01 3.409E-01 3.233E-03 1.721E-03 5.476E-04 3.650E-02
Am-241 0.000E+00 2.333E-01 2.339E-01 2.340E-01 2.339E-01 6.625E-03 2.589E-04 0.000E+00 0.000E+00
C-14 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 0.000E+00 4.552E-10 4.552E-10 4.558E-10 4.553E-10 1.099E-09 2.458E-10 0.OOOE+00 0.000E+00
Np-237 0.000E+00 3.682E-03 3.683E-03 3.683E-03 3.683E-03 3.425E-04 1.473E-06 0.000E+00 0.OOOE+00
Pa-231 1.692E-05 1.388E+00 1.389E+00 1.388E+00 1.389E+00 8.191E-01 7.290E-04 1.496E-04 1.640E-03
Pb-210 6.977E-06 1.182E+00 1.178E+00 1.192E+00 1.192E+00 1.124E-01 3.736E-02 1.838E-03 6.138E-04
Pu-239 0.000E+00 4.476E+00 4.486E+00 4.488E+00 4.488E+00 2.542E-01 2.483E-03 0.OOOE+00 0.000E+00
Pu-241 0.000E+00 1.635E-20 1.639E-20 1.644E-20 1.639E-20 9.284E-22 9.071E-24 0.000E+00 0.000E+00
Ra-226 1.053E-05 4.996E+00 4.997E+00 4.995E+00 4.996E+00 4.021E-01 3.372E-01 4.623E-04 2.311E-03
Tc-99 7.106E-03 1.336E+01 1.336E+01 1.337E+01 1.337E+01 9.108E-02 7.376E-01 1.248E-01 3.121E-02
Th-229 0.000E+00 1.700E-08 1.704E-08 1.705E-08 1.705E-08 9.658E-10 4.721E-11 0.000E+00 0.000E+00
Th-230 1.474E-07 6.531E-01 6.546E-01 6.549E-01 6.549E-01 3.709E-02 1.812E-03 1.076E-05 5.890E-05
U-233 0.OOOE+00 1.244E-06 1.244E-06 1.246E-06 1.246E-06 1.134E-07 1.902E-07 0.000E+00 0.000E+00
U-234 3.364E+00 1.709E+02 1.711E+02 1.711E+02 1.711E+02 1.564E+01 2.648E+01 2.955E+01 1.773E+02
U-235 3.099E-01 1.574E+01 1.576E+01 1.576E+01 1.576E+01 1.440E+00 2.439E+00 2.722E+00 1.633E+01
U-238 3.745E+00 1.903E+02 1.905E+02 1.905E+02 1.905E+02 1.741E+01 2.948E+01 3.290E+01 1.974E+02
fffilif ffiffiti IflIlIl ffllflIl iffffI fiffififi ffiffffiff fiiffififii H iffififiIIII
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099

CALCULATION COVER SHEET

Project Title: 300 Area Field Remediation Job No. 14655

Area: 300 Area

Discipline: Environmental *Calculation No: 030OX-CA-VO165

Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection

Computer Program: RESRAD; Excel Program No: Version 6.5; Microsoft Excel 2003

The attached calculations have been generated to document compliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation Z Preliminary E] Superseded []

Rev. N Originator Checker Reviewer Approval Date

Cover -1I pg
Summary - 6 pg
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AttmU 2 9 pg
Total -35 pages S. W. Clark PeLo B. Berezovskiy T. Q. Howell
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Attachment to Waste Site Reclassification Form 2012-099

Washington Closure Hanford CALCULATION SHEET
Originator: S. W. Clark A - I Date: 12/11/12 Caic. No.: 0300X-CA-V0165 - Rev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 12/11/12
Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection Sheet No. I of 6

I PURPOSE:
2
3 Predict concentrations of nonradionuclides (boron, selenium, and trichloroethene) in
4 groundwater and the Columbia River within 1,000 years due to contaminant concentrations in
5 vadose zone soil. Soil concentrations of boron, selenium, and trichloroethene exceed lookup
6 values for groundwater and/or fiver protection in focused samples from test pits at the 316-3, 307
7 Disposal Trenches, Process Water Trenches waste site.
8
9 GIVEN/REFERENCES:

10
11 1) Focused samples were collected from test pits at six locations in the 316-3 waste site.
12 Cleanup levels (i.e., lookup values) for vadose zone soil concentrations to be protective of
13 groundwater and the Columbia River determined in Appendix D of the Remedial Design
14 Report/Remedial Action Work Plan for the 300 Area (300 Area RDR/RAWP),
15 DOE/RL-2001-47, Rev. 3, U.S. Department of Energy, Richland Operations Office,
16 Richland, Washington (DOE-RL 2009a), were exceeded for several nonradionuclides (boron,
17 selenium, and trichloroethene). Therefore, the analyses were evaluated by RESidual
18 RADioactivity (RESRAD) modeling for nonradionuclides using input parameters and soil-
19 partitioning coefficients from Appendix B of the 300 Area RDR/RAWP (DOE-RL 2009a).
20 Site-specific RESRAD calculations were performed to predict the concentrations in
21 groundwater due to nonradionuclides in the soil over a period of 1,000 years. Dilution and
22 attenuation of nonradionuclide concentrations in groundwater as it flows from the area of the
23 316-3 waste site to the Columbia River were calculated using the U.S. Environmental
24 Protection Agency (EPA) Soil Screening Guidance: User's Guide, OSWER 9355.4-23, July
25 1996, U.S. Environmental Protection Agency, Washington, D.C.
26 2) For the purpose of performing RESRAD calculations, nonradionuclide soil analyses for the
27 contaminants of the 316-3 waste site focused sampling sites were obtained from the
28 Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches, Process Water
29 Trenches Waste Site (WCH 2012), Waste Site Reclassification Form 2012-099, Washington
30 Closure Hanford, Richland, Washington.
31 3) The RESidual RADioactivity (RESRAD) computer code, version 6.5, was developed for the
32 U.S. Department of Energy by the Environmental Assessment Division of Argonne National
33 Laboratory, Argonne, Illinois, to calculate compliance with residual radioactivity guidelines
34 and may be accessed at < http://www.ead.anl.gov/resrad >. Use of site-specific RESRAD
35 evaluations with surrogate radionuclides to predict nonradionuclide concentrations in
36 groundwater due to concentrations in the soil is discussed in Appendix C of the Remedial
37 Design Report/Remedial Action Work Planfor the 100 Area (RDR/RAWP), DOE/RL-96-17,
38 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington
39 (DOE-RL 2009b).
40 4) The 316-3 test pit sample design is available from the 316-3 Waste Site Subsurface
41 Investigation Plan, PLN-0012, Rev. 0, June, 2012, Washington Closure Hanford, Richland,
42 Washington.
43 5) Groundwater elevations for determination of vadose zone thickness for RESRAD
44 calculations were obtained from Hanford Groundwater Monitoring for Fiscal Year 2009,
45 DOE/RL-2010-l 1, Rev. 1, U.S. Department of Energy, Richland, Washington.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,

Process Water Trenches Waste Site A-78

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

Washington Closure Hanford CALCULATION SHEET
Originator: S. W. Clark f.I Date: 12/11/12 I Caic. No.: 0300X-CA-V0165 a Rev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 12/11/12
Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection Sheet No. 2 of 6

1
2 SOLUTION:
3
4 1) As discussed in Section 2.4 of the 300 Area RDR/RAWP (DOE-RL 2009a), site-specific
5 factors such as the concentration of the contaminant at depth, the type of waste site (solid or
6 liquid), and contaminant K4 values are used to verify that remaining concentrations of
7 contaminants are protective of groundwater and the Columbia River (see Appendix D of the
8 300 Area RDR/RAWP). Development of a site-specific contaminant distribution model may
9 be necessary to more accurately describe actual site conditions and show that contaminant

10 concentrations decrease with soil depth. The model information is used to determine if the
11 remaining residual concentrations of contaminants in the unsaturated vadose zone are
12 protective of groundwater and the river, or if further excavation of remaining contamination
13 in the unsaturated vadose zone is required.
14 2) Individual RESRAD runs were performed to predict concentrations of nonradionuclides in
15 groundwater, assuming that the entire vadose zone was contaminated. Table 1 shows the
16 waste site area and thickness for RESRAD modeling and the distance from the waste site to
17 the Columbia River used in dilution-attenuation calculations. Table 2 shows the
18 nonradionuclide analyses and the K4 values of the analytes used in the RESRAD evaluations.
19 Input factors for each run are shown in the "Summary" sections of the RESRAD "Mixture
20 Sums and Single Radionuclide Guidelines" printouts in Attachment 1 to this Calculation
21 Summary.
22

Table 1. 316-3 Waste Site Dimensions for RESRAD Modeling

Parameter Units 316-3 Waste Site

1 _______I Dimensions
Contaminated Zone Dimensions

Cover Depth m 0

Area of Contaminated Zone (CZ) Im2  3,918

Length Parallel to Aquifer Flow j m 63

Thickness of Vadose Zone Horizons

Thickness: Contaminated Zone m 6

Thickness: Unsaturated, Uncontaminated Zone m 0

Distance from the Waste Site to the Columbia River

Saturated Zone Groundwater Flow Distance m 235

23
24
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Attachment to Waste Site Reclassification Form 2012-099

Washington Closure Hanford CALCULATION SHEET
L Originator: S. W. Clark I Date: 12/11/12 Calc. No.: 0300X-CA-VO165 Rev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 12/11/12
Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection Sheet No. 3 of 6

Table 2. 316-3 Nonradionuclide Analyses for RESRAD Modeling of
Groundwater and Columbia River Protection

Nonradionuclide Focused Sample Nonradionuclide Surrogate
Analyses (mg/kg)' Kd Values (mL/g) Radionuclidesb

Boron 412 3 c Al-26
Selenium 4.05 5 c C1-36

Trichloroethene 0.0928 0.094d Np-237
a From Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches. Process Water Trenches Waste Site (WCH

2012), Waste Site Reclassification Form 2012-099, Washington Closure Hanford, Richland, Washington.
b As discussed in Appendix C of the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),

DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
Kd values from the 2"" column of Table 2-1 of the 300 Area RDR/RAWP (DOE-RL 2009a).

d This is the Kd value cited for trichloroethene (0.094 mUg) in the 2"" column of Table 2-1 of the 300 Area RDR/RAWP
(DOE-RL 2009a) per TPA-CN-407 (DOE-RL 2010). DOE-RL, 2010: Tri-Party Agreement Change Notice TPA-CN-407,
December 2010, Modify Remedial Design Report/Remedial Action Work Planfor the 300 Area (DOE/RL-2001-47, Rev. 3) on
page 2-17 of the document, make corrections to Table 2-1 for "lead" as detailed in Attachment 1, add Trichloroethylene" to
Table 2-1 on page 2-17 as specified in Attachment 1, make conections to Tables B-8a, B-8b, D-1, D-2, D-3, and D-4 per
Attachment 1. U.S. Department of Energy, Richland Operations Office, Richland, Washington.

1

2 3) The year when the peak dose (or concentration) occurs from each individual radionuclide
3 COC and layer was determined by a preliminary run. This year was then added for all
4 horizons for the final RESRAD runs. For the water pathways (i.e. well/drinking water and
5 food ingestion) the peak year occurred at year zero (year 2012) for boron and trichloroethene
6 and at year 3 (year 2015) for selenium.
7
8
9 METHODOLOGY:

10
1) Using the methodology described in Appendix C of the 100 Area RDR/RAWP

(DOE-RL 2009b), RESRAD modeling was used to determine if vadose zone soil
concentrations of boron, selenium, and trichloroethene (i.e., trichloroethylene; TCE) are
protective of groundwater. Runs of RESRAD version 6.5 were completed for the
contaminant concentrations in Table 2. The long half-life radionuclide surrogates aluminum-
26 (AI-26), chlorine-36 (Cl-36), and neptunium-237 (Np-237) were used to represent the
boron, selenium, and TCE concentrations as shown in Table 2. Radionuclide surrogate
parameters were replaced with parameters specific to boron, selenium, and TCE. RESRAD
numerical output reports of predicted boron, selenium, and TCE concentrations in
groundwater are presented in Table 3, below, and in Attachment 2 to this calculation
summary.

RESULTS:

1) Groundwater Protection
The boron, selenium, and TCE concentrations in groundwater at different time intervals up to
1,000 years were calculated by the RESRAD model using Al-26, Cl-36, and Np-237 as
radionuclide surrogates. RESRAD output is presented in Attachment 2 and summarized in
Table 3, below. Boron, selenium, and TCE are predicted to reach groundwater within the
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Washington Closure Hanford CALCULATION SHEET
Originator: S. W. Clark -.. Date: 12/11/12 Calc. No.: 0300X-CA-V0165 - Rev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: I M. W. Perrot Date: 12/11/ 12
Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection Sheet No. 4 of 6

1
2
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4
5
6
7
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1,000 years of the RESRAD model evaluation and are predicted to peak at year zero for boron
and TCE and year 3 for selenium. Maximum predicted groundwater (well water) concentrations
within 1,000 years are shown in Table 3 (57.7 ug/L for boron, 0.348 ug/L for selenium, and
0.147 ug/L for TCE), which are less than the groundwater cleanup remedial action goals (RAGs)
of 320 ug/L for boron, 50 ug/L for selenium, and 0.492 ug/L for TCE from Appendix D, Table
D-1 of the 300 Area RDR/RAWP (DOE-RL 2009a).

Table 3. Predicted Groundwater Concentrations
Due to 316-3 Vadose Zone Soil Contaminants

Contaminant Predicted Groundwater Concentrations in ug/L at Each Time Interval (yr) RAGs
0 1 3 10 30 100 300 1000

Boron, ug/L 57.7 57.6 57.6 57.6 57.3 56.5 54.4 47.4 320 ug/L'

Selenium, ug/L 0.224 0.281 0.348 0.348 0.348 0.346 0.342 0.329 50 ug/La

TCE,ug/L 0.147 0.146 0.145 0.141 0.131 0.099 0.045 0.0029 0.492ug/Lb
Based on the minimum groundwater cleanup level or MCL for boron and selenium ftom Appendix D, Table D-1 of the 300 Area
RDR/RAWP (DOE-RL 2009a).

b This is the groundwater cleanup level (0.492 ug/L) used to calculate the soil cleanup level protective of groundwater for
trichloroethylene (trichloroethene [TCE]) (0.0492 mg/kg) reported in column 6 of Table 2-1 of the 300 Area RDR/RAWP
(DOE-RL 2009a) per TPA-CN-407 (DOE-RL 2010).

RAGs = Remedial Action Goals
MCL = Maximum Contaminant Level (EPA standard for drinking water)
TCE = trichlomethylene (trichlomethene)

2) Columbia River Protection
Methodology to predict if residual soil concentrations are protective of the Columbia River use
the predicted groundwater concentrations which are reduced by using a dilution factor to account
for dilution and attenuation as contaminants migrate through the groundwater to the river.
Calculation of an appropriate dilution factor is accomplished using the formulas in the EPA Soil
Screening Guidance: User's Guide. The following Excel spreadsheet, Table 4, incorporates the
User's Guide formulas for calculation of the dilution factor to account for dilution and
attenuation as contaminants migrate through the groundwater to the river:

Table 4. Excel Calculation of Dilution Factor for Protection of the Columbia River (2 Pages)

I A I B C D E F G H

8
9

10
11
12
13
14
15
16
17

Apparent Mixing Zone Depth (d) is calculated per the EPA Soil Screenine Guidance: User's Guide. Eauation 12:
2 Apparent Mixing Zone Depth (d)= (0.01 12*L2)- + da(1 - exp((-L*I)/(K*i*da)))
3 Variable Value Description
4 L 235 m, Distance to the Columbia River
5 d. 25 m, Aquifer Thickness
6 I 0.01152 m/yr, Infiltration Rate, from I = (l-Ce)((1-Cr)(Pr) + Irr)
7 Ce 0.91 Evapotranspiration Coefficient
8 Cr 0.2 Runoff Coefficient
9 Pr 0.16 m/yr, Precipitation
10 Irr 0 m/yr, Irrigation (Industrial Scenario)
11 K 673,846 m/yr, Aquifer Hydraulic Conductivity
12 i 0.0005 m/m, Hydraulic Gradient
13 d 24.9 m, Apparent Mixing Zone Depth (see formula below)
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Washington Closure Hanford CALCULATION SHEET
Originator: S. W. Clark Date: 1 12/11/12 Calc. No.: 0300X-CA-V0165 ,, IRev.: 0

Project: 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 12/1 1/12
Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection Sheet No. 5 of 6

14 Calculation of Dilution Factor per the EPA Soil Screening Guidance: User's Guide, Equation 11.
15 Dilution Factor, D = 1 + (K*i*d/I*L)
16 Variable Value Description
17 K 673,846 {m/yr, Aquifer Hydraulic Conductivity
18 i 0.0005 m/m, Hydraulic Gradient
19 d 24.9 m, Apparent Mixing Zone Depth (less than d., Aquifer Thickness)
20 I 0.01152 jm/yr, Infiltration Rate, from I = (l-Ce((l-Cr)Pr + Irr
21 LI 63 jm, Source Length Parallel to GW Flow
22
23 Apparent Mixing Zone Depth (d) = E26 = ((0.01 12*B4*B4)^0.5)+(B5*(1-EXP((-B4)*(B6)/(B I *B12*B5)))

1
2
3
4
5
6
7
8
9

10
11
12
13

24 Dilution Factor (D) = E27 = 1+((B17*B18*B19)/(B20*B21))
25
26 Apparent Mixing Zone Depth (d) = 24.9 m, (less than da, Aquifer Thickness)
27 Dilution Factor (D) = 115.6

Predicted contaminant concentrations in groundwater at the Columbia River were calculated by
dividing the predicted groundwater concentrations at the 316-3 waste site in Table 3 by the
dilution factor of 115.6 determined in Table 4. Results are summarized in Table 5. Due to
dilution and attenuation, all contaminants are predicted to reach the river with concentrations
much less than the surface water cleanup RAGs from Table D-2 of Appendix D of the 300 Area
RDR/RAWP (DOE-RL 2009a). Maximum predicted surface water concentrations (i.e.,
groundwater concentrations at the Columbia River) within 1,000 years are 0.5 ug/L for boron,
0.003 ug/L for selenium, and 0.001 ug/L for TCE, which are less than the surface water cleanup
RAGs of 5 ug/L for selenium, and 2.70 ug/L for TCE from Appendix D, Table D-l of the 300
Area RDR/RAWP (DOE-RL 2009a). Boron has no surface water RAG.

Table 5. Predicted Groundwater Concentrations at the Columbia River
Based on Dilution and Attenuation of Groundwater from 316-3

Contaminant Predicted Groundwater Concentrations in ug/L at Each Time Interval (yr) RAGs0 1 3 10 30 100 300 1000 1

Boron, ug/L 0.5 0.5 0.5 0.5 0.5 0.49 0.47 0.41 NA

Selenium, ug/L 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 5 ug/L'

TCE, ug/L 0.001 0.001 0.001 0.001 0.001 0.0008 0.0004 0.0002 2.70 ug/L b
a Based on the ambient water quality criteria for from Appendix D, Table D-2 of the 300 Area RDR/RAWP (DOE-RL 2009a).
b This is the surface water cleanup level (2.70 ug/L) used to calculate the soil cleanup level protective of groundwater for

trichloroethene (TCE) (0.270 mg/kg) reported in column 7 of Table 2-1 of the 300 Area RDR/RAWP (DOE-RL 2009a) per
TPA-CN-407 (DOE-RL 2010).

14
15
16 CONCLUSIONS:
17
18 e The maximum predicted groundwater (well water) concentrations within 1,000 years are
19 shown in Table 3 (57.7 ug/L for boron, 0.348 ug/L for selenium, and 0.147 ug/L for TCE),
20 which are less than the groundwater cleanup remedial action goals (RAGs) of 320 ug/L for
21 boron, 50 ug/L for selenium, and 0.492 ug/L for TCE from Appendix D, Table D-I of the
22 300 Area RDR/RAWP (DOE-RL 2009a).
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Washington Closure Hanford CALCULATION SHEET
Originator: S. W. Clark I Date: 1 12/11/12 | Caic. No.: 0300X-CA-V0165 Rev.: 0

Proect: 300 Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 12/11/12
Subject: 316-3 Nonradionuclide Calc Brief for Groundwater and River Protection Sheet No. 6 of 6

1
2 * The maximum predicted surface water concentrations (i.e., groundwater concentrations at the
3 Columbia River) within 1,000 years are shown in Table 5 (0.5 ug/L for boron, 0.003 ug/L for
4 selenium, and 0.001 ug/L for TCE), which are less than the surface water cleanup RAGs of
5 5 ug/L for selenium and 2.70 ug/L for TCE from Appendix D, Table D-1 of the 300 Area
6 RDR/RAWP (DOE-RL 2009a). Boron has no surface water cleanup RAG.
7
8
9 ATTACHMENTS:

1. RESRAD Output: 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection -
Mixture Sums and Single Radionuclide Guidelines (19 pages).

2. RESRAD Output: 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection -
Concentration of Radionuclides, (9 pages).

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
Process Water Trenches Waste Site A-83

10
11
12
13
14
15

Rev. 0



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T< Limit = 180 days 12/11/2012 06:47 Page 1
Summary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NNRAD_GROUNDWATER.RAD
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AAAAAAAAAAAAAAAAA
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 2
Summary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 12 & FGR 11

0 3 Current Base Parameter
Menu ' Parameter ' Value# ' Case* Name
AAAAAAAAiiAAAAAAAAAAAAAAAAAA X AAAAAAAAAiiAAAAAAA AAAaXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A4
A-1 3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) I

A-1 3 Ac-225 (Source: FGR 12) 6.371E-02 6.371E-02 DCF1( 1)
A-1 I Al-26 (Source: FGR 12) 1.741E+01 1.741E+01 DCF1( 2)
A-1 3 At-217 (Source: FGR 12) 1 1.773E-03 1.773E-03 ' DCFi( 3)
A-1 ' Bi-213 (Source: FGR 12) 3 7.660E-01 7.660E-01 3 DCF1( 4)
A-1 ' Cl-36 (Source: FGR 12) 3 2.391E-03 I 2.391E-03 I DCF1( 5)
A-1 ' Fr-221 (Source: FGR 12) 1.536E-01 3 1.536E-01 3 DCF1( 6)
A-1 Np-237 (Source: FGR 12) ' 7.790E-02 3 7.790E-02 3 DCF1( 7)
A-1 Pa-233 (Source: FGR 12) 3 1.020E+00 I 1.020E+00 I DCF1( 8)
A-1 3 Pb-209 (Source: FGR 12) 3 7.734E-04 I 7.734E-04 DCF1( 9)
A-1 3 Po-213 (Source: FGR 12) 3 0.000E+00 I 0.OOOE+00 DCF1( 10)
A-1 3 Ra-225 (Source: FGR 12) ' 1.102E-02 I 1.102E-02 3 DCF1( 11)
A-1 3 Th-229 (Source: FGR 12) ' 3.213E-01 ' 3.213E-01 DCF1( 12)
A-1 3 TL-209 (Source: FGR 12) ' 1.293E+01 ' 1.293E+01 ' DCF1( 13)
A-1 U-233 (Source: FGR 12) 1.397E-03 1.397E-03 DCF1( 14)

B-1 Dose conversion factors for inhalation, mrem/pCi: 3
B-1 3 AL-26 : 7.960E-05 7.960E-05 ' DCF2( 1)
B-1 I CL-36 3 2.190E-05 I 2.190E-05 3 DCF2( 2)
B-1 I Np-237+D I 5.400E-01 ' 5.400E-01 3 DCF2( 3)
B-1 I Th-229+D 3 2.169E+00 2.150E+00 I DCF2( 4)
B-1 3U-233 1.350E-01 I 1.350E-01 DCF2( 5)

D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3
D-1 I AL-26 3 1.460E-05 ' 1.460E-05 3 DCF3( 1)
D-1 3 CL-36 I 3.030E-06 3 3.030E-06 3 DCF3( 2)
D-1 ' Np-237+D 3 4.444E-03 3 4.440E-03 I DCF3( 3)
D-1 I Th-229+D 3 4.027E-03 3 3.530E-03 I DCF3( 4)
D-1 U-233 2.890E-04 2.890E-04 DCF3( 5)

D-34 3 Food transfer factors: 3
D-34 ' AL-26 , plant/soil concentration ratio, dimensionless I 4.000E-03 3 4.000E-03 I RTF( 1,1)
D-34 ' AL-26 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I 5.000E-04 3 5.000E-04 I RTF( 1,2)
D-34 3 AL-26 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-04 ' 2.OOOE-04 ' RTF( 1,3)
D-34 I
D-34 ' CI-36 , plant/soil concentration ratio, dimensionless ' 2.000E+01 2.000E+01 RTF( 2,1)
D-34 ' CI-36 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 6.000E-02 ' 6.000E-02 RTF( 2,2)
D-34 3 CI-36 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 2.000E-02 2.000E-02 RTF( 2,3)
D-34 3

D-34 Np-237+D , plant/soil concentration ratio, dimensionless 2.000E-02 2.000E-02 RTF( 3,1)
D-34 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-03 ' 1.000E-03 RTF( 3,2)
D-34 3 Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 I 5.000E-06 3 RTF( 3,3)
D-34 1 ' 3

0-34 Th-229+D , plant/soil concentration ratio, dimensionless 1.000E-03 I 1.000E-03 I RTF( 4,1)
D-34 Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-04 I 1.000E-04 3 RTF( 4,2)
D-34 Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) I 5.000E-06 3 5.000E-06 3 RTF( 4,3)
D-34 3 3 1

D-34 U-233 , plant/soil concentration ratio, dimensionless ' 2.500E-03 ' 2.500E-03 ' RTF( 5,1)
D-34 U-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 3.400E-04 3.400E-04 RTF( 5,2)
D-34 U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 ' 6.000E-04 RTF( 5,3)
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 1

1RESRAD, Version 6.5 T" Limit = 180 days 12/11/2012 06:47 Page 3
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 ' Current ' Base ' Parameter
Menu 3 Parameter ' Value# ' Case* 3 Name
AAAAAAAAAAAAAAAAAAAAAAAAA AAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
D-5 3 Bioaccumulation factors, fresh water, L/kg: I

D-5 3 AI-26 , fish 3 5.000E+02 5.OOOE+02 ' BIOFAC( 1,1)
0-5 ' AL-26 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)
D-5 3
D-5 3 CL-36 , fish 3 1.OOOE+03 ' 1.OOOE+03 ' BIOFAC( 2,1)
D-5 ' CL-36 , crustacea and mollusks ' 1.900E+02 1.900E+02 ' BIOFAC( 2,2)
D-5 ' 3 3
D-5 Np-237+D , fish ' 3.000E+01 3.000E+01 BIOFAC( 3,1)
D-5 3 Np-237+D , crustacea and mollusks 4.OOOE+02 4.000E+02 ' BIOFAC( 3,2)
D-5 3
D-5 3 Th-229+D , fish ' 1.000E+02 1.0D0E+02 ' BIOFAC( 4,1)
D-5 ' Th-229+D , crustacea and mollusks 5.000E+02 ' 5.ODOE+02 BIOFAC( 4,2)
D-5 3 3 3
D-5 3 U-233 , fish 1.000E+01 ' 1.000E+01 BIOFAC( 5,1)
D-5 3 U-233 , crustacea and mollusks 6.OODE+01 ' 6.000E+01 BIOFAC( 5,2)
ffifififffffiffffffffiffffffillififffliffliiifiififififfiffiffiiififfifffffffililfififffffiliffffiffif
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT I

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 4
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Site-Specific Parameter Summary
0 ' User Used by RESRAD ' Parameter
Menu Parameter I Input 3 Default 3 (If different from user input) Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAX AAAAAAXAAAAAAAAAAAAAAAAAAAAAA AAAA AAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAA
R011 Area of contaminated zone (m**2) ' 3.918E+03 1.000E+04 --- ' AREA
R011 Thickness of contaminated zone (m) 6.000E+00 2.000E+00 H--- ' THICKO
R011 ' Fraction of contamination that is submerged 0.000E+00 0.000E+00 ' --- ' SUBMFRACT
R011 ' Length parallel to aquifer flow (m) 6.300E+01 ' 1.000E+02 --- LCZPAQ
R011 3 Basic radiation dose limit (mrem/yr) 1.500E+01 3.000E+01 --- BRDL
R011 3 Time since placement of material (yr) 1.000E+00 ' 0.000E+00 --- TI
R011 3 Times for calculations (yr) 1.000E+00 ' 1.000E+00 T--- T 2)
R011 Times for calculations (yr) 3.000E+00 3.000E+00 T--- T 3)
R011 3 Times for calculations (yr) 1.OOOE+01 1.000E+01 (--- T 4)
R011 Times for calculations (yr) 3.000E+01 3.OOOE+01 T --- ' T( 5)
R011 Times for calculations (yr) 1.OOOE+02 ' l.000E+02 T--- T 6)
R011 ' Times for calculations (yr) ' 3.000E+02 ' 3.OOOE+02 T( 7)
R011 3 Times for calculations (yr) 1.000E+03 1.000E+03 --- ' TI 8)
R011 Times for calculations (yr) I not used 3 0.OOOE+00 I --- T( 9)
R011 Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): AL-26 4.120E+02 0.000E+00 SI--- Sl)
R012 3 Initial principal radionuclide (pCi/g): CL-36 4.050E+00 0.000E+00 ' --- S1(2)
R012 Initial principal radionuclide (pCi/g): Np-237 ' 9.280E-02 I 0.000E+00 3 --- S1(3)
R012 3 Concentration in groundwater (pCi/L): AL-26 ' not used I 0.000E+00 3 --- 3 W1( 1)
R012 3 Concentration in groundwater (pCi/L): CL-36 not used I 0.000E+00 1--- W( 2)
R012 Concentration in groundwater (pCi/L): Np-237 not used I 0.000E+00 --- W1( 3)

33 3 3

R013 Cover depth (m) I 0.000E+00 0.000E+00 3 --- COVERO
R013 Density of cover material (g/cm**3) 3 not used 3 1.500E+00 I --- DENSCV
R013 Cover depth erosion rate (m/yr) ' not used ' 1.000E-03 --- VCV
R013 Density of contaminated zone (g/cm**3) 1.600E+00 ' 1.500E+00 --- DENSCZ
R013 Contaminated zone erosion rate (m/yr) 0.000E+00 1.000E-03 ' --- VCZ
R013 Contaminated zone total porosity 3.000E-01 4.000E-01 ' --- TPCZ
R013 ' Contaminated zone field capacity 2.500E-01 2.000E-01 --- FCCZ
R013 Contaminated zone hydraulic conductivity (m/yr) ' 2.200E-03 1.000E+01 4--- FCCZ
R013 Contaminated zone b parameter 1.500E+01 ' 5.300E+00 --- BCZ
R013 ' Average annual wind speed (m/sec) 3.400E+00 3 2.000E+00 3 --- 3 WIND
R013 ' Humidity in air (g/5**3) ' not used 8.000E+00 HM--- 1 1MID
R013 Evapotranspiration coefficient ' 9.100E-01 5.000E-01 --- EVAPTR
R013 ' Precipitation (m/yr) ' 1.524E-01 1.000E+00 --- PRECIP
R013 Irrigation (m/yr) 0.000E+00 2.000E-01 ' --- ' RI
R013 ' Irrigation mode overhead ' overhead ' --- IDITCH
R013 ' Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF
R013 watershed area for nearby stream or pond (m**2) 1.000E+07 3 1.000E+06 --- WAREA
R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

1 33

R014 ' Density of saturated zone (glcm**3) I 1.600E+00 3 1.500E+00 --- DENSAG
R014 Saturated zone total porosity I 3.000E-01 I 4.000E-01 3--- ' TPSZ
R014 Saturated zone effective porosity 3 3.000E-01 I 2.000E-01 I --- EPSZ
R014 Saturated zone field capacity 3 2.000E-01 I 2.000E-01 I --- FCSZ
R014 Saturated zone hydraulic conductivity (m/yr) 6.738E+05 ' 1.000E+02 ' --- HCSZ
R014 ' Saturated zone hydraulic gradient I 5.000E-04 2.000E-02 ' --- HGWT
R014 ' Saturated zone b parameter 3 3.500E+00 3 5.300E+00 3 --- ' BSZ
R014 ' Water table drop rate (m/yr) 1.000E-03 I 1.000E-03 ' --- VWT
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T" Limit = 180 days 12/11/2012 06:47 Page 5
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROJNDWATER.RAD

Site-Specific Parameter Summary (continued)
0 User ' ' Used by RESRAD ' Parameter

Menu ' Parameter ' ~~~~~~~Input Deal '(Idifrn fomuript)' Ne

R014 ' Welt pump intake depth (m below water table)
R014 ' Model: Nondispersion (ND) or Mass-Balance (MB)
R014 ' Welt pumping rate (m**3/yr)

R015 Number of unsaturated zone strata

R016 Distribution coefficients for AL-26
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (c**3/g)
R016 ' Leach rate (/yr)
R016 Solubility constant

R016 3 Distribution coefficients for Cl-36
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (cm-*3/g)
R016 ' Leach rate (/yr)
R016 Solubility constant

R016 3 Distribution coefficients for Np-237
R016 3 Contaminated zone (cm**3/g)
R016 3 Saturated zone (ce*3/g)
R016 ' Leach rate (/yr)
R016 ' Solubitity constant

R016 ' Distribution coefficients for daughter Th-229
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 3 Leach rate (/yr)
Rd16 Solubility constant

R016 ' Distribution coefficients for daughter U-233
R016 Contaminated zone (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 3 Leach rate (/yr)
R016 ' Solubility constant

R017 3 Inhalation rate (m**3/yr)
R017 ' Mass loading for inhalation (g/m**3)
R017 ' Exposure duration
R017 Shielding factor, inhalation
R017 Shielding factor, external gamma
R017 3 Fraction of time spent indoors
R017 ' Fraction of time spent outdoors (on site)
R017 ' Shape factor flag, external gamma

I 4.600E+00
3 ND

2.500E+02

S0

3.00OE+00
3.000E+00
0.000E+00
0.000E+00

' 5.000E+00
5.OOOE+00
0.000E+00
0.000E+00

9.400E-02
9.400E-02
0.000E+00

3 0.000E+00

6.000E+04
6.000E+04
0.000E+00
0.000E+00

5.000E+01
5.000E+01
0.000E+00
0.OOOE+00

not used
not used
3.OOOE+01
not used
not used
not used
not used
not used

1.000E+01
ND
2.500E+02

1

3 O.OOOE+00 3
3 O.O00E00
3 O.OODE+00

0.O000E+00

1.OOOE-01
1.OOOE-01
0.000E+00
0.OOOE+00

'-1.000E+00 I
-1.OOOE+00

0.000E+00
0.OOE+00

6.000E+04
3 6.OOOE+04
0.000E+0O
0.000E+00

3 3
5.000E+01 3
5.000E+01

3 0.000E+00 I
I 0.000E+00
3 3
1 8.400E+03
I 1.000E-04 3
3.000E+01 I
4.000E-01 3
7.000E-01
5.000E-01
2.500E-01
1.0O0E+00

3.586E-04
not used

2.203E-04
not used

4.060E-03
not used

1.905E-08
not used

2.277E-05
not used

>0 shows circular AREA.

' DWIBWT
' MODEL
UW

NS

D DCNUCC(
DCNUCS(
ALEACH(
SOLUBK(

3 DCNUCC(
DCNUCS(
ALEACH(
SOLUBK(

DCNUCC(
' DCNUCS(
ALEACH(
SOLUBKC

DCNUCC(
DCNUCS(
ALEACH(
SOLUBK(

3
3 DCNUCC(
3 DCNUCS(
3 ALEACH(
' SOLUBK(

3 INHALR
' MLINH
3 ED

SHF3
3 SHF1

FIND
FOTD

SFS
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 6
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Site-Specific Parameter Summary (continued)
0

Menu Parameter
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAI
R017
R017
R017
R017
R017 3
R017
R017
R017
R017
R017
R017
R017
R017

Radii of shape factor array (used if FS =
Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

1):

R017 Fractions of annular areas within AREA:
R017 Ring 1
R017 Ring 2
R017 ' Ring 3
R017 Ring 4
R017 ' Ring 5
R017 3 Ring 6
R017 Ring 7
R017 Ring 8
R017 ' Ring 9
R017 Ring 10
R017 Ring 11
R017 Ring 12

R018 ' Fruits, vegetables and grain consumption (kg/yr)
R018 Leafy vegetable consumption (kg/yr)
R018 ' Milk consumption (L/yr)
R018 3 Meat and poultry consumption (kg/yr)
R018 F Pish consumption (kg/yr)
R018 Other seafood consumption (kg/yr)
R018 Soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
R018 ' Contamination fraction of drinking water
R018 ' Contamination fraction of household water
R018 Contamination fraction of livestock water
R018 Contamination fraction of irrigation water
R018 3 Contamination fraction of aquatic food
R018 Contamination fraction of plant food
R018 Contamination fraction of meat
R18 Contamination fraction of milk

R019 3Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 Livestock water intake for meat (L/day)
R019 ' Livestock water intake for milk (L/day)
R019 I Livestock soil intake (kg/day)

I User 3 Used by RESRAD 3 Parameter
I Input ' Default ' (If different from user input) Name

AAAAAAAii XAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAkAAAAAAAAAAAAAAAAAAAAA
3 3 3 3

not used I 5.071E+01 3 --- ' RAD SHAPE( 1)
not used 7.071E+01 --- RAD SHAPE( 2)
not used 0.000E+00 ' --- RAD SHAPE( 3)
not used ' 0.DOOE+00 ' --- RAD SHAPE( 4)
not used Q.OOE+00 ' --- ' RAD SHAPE( 5)
not used I 0.000E+00 3 --- ' RAD SHAPE( 6)
not used 0.000E+00 3--- RAD SHAPE( 7)
not used ' 0.OE+00 --- ' RAD SHAPE( 8)

1 not used 3 0.OOOE+00 I --- ' RAD SHAPE( 9)
not used 0.OOE+00 ' --- ' RAD SHAPE(1)

Snot used Q .OOOE+00 --- ' RADSHAPE(11)
not used 0.ODDE+00 ' --- RAD SHAPE(12)

not used 1.OOE+00 I --- FRACA( 1)
not used 3 2.732E-01 I --- FRACA( 2)

3 not used 3 0.OOOE+00 --- FRACA( 3)
not used 0.ODOE+00 --- PRACA( 4)
not used 0.OOE+00 ' --- FRACA( 5)
not used 0.OE+00 ' --- FRACA( 6)
not used 0.000E+00 --- PRACA( 7)
not used D.ODOE+00 --- FRACA( 8)

1 not used 3 0.OOOE+00 I --- FRACA( 9)
not used 0.000E+00 F--- RACA(10)
not used 0.000E+0 --- FRACA(11)
not used 0.000E+00 --- FRACA(12)

1.100E+02 1.600E+02 ' --- DIET(1)
2.700E+00 ' 1.400E+01 ' DIET(2)
1.OOE+02 ' 9.200E+01 --- DIET(3)
3.600E+01 ' 6.300E+01 --- DIET(4)

I 1.970E+01 3 5.400E+00 --- DIET(5)
I 9.OOOE-01 I 9.ODOE-01 --- DIET(6)
I not used 3 3.650E+01 --- SOIL
2.500E+02 3 5.100E+02 3 --- DWI
1.OE+00 ' 1.DODE+00 I --- FDW
not used I 1.000E+00 3 --- FHHW
1.000E+00 1.000E+00 3--- FLW
1.ODDE+00 ' 1.OOOE+00 3 --- FIRW
5.ODOE-01 5.OOOE-01 --- FR9

3-1 3-1 0.500E+00 FPLANT
'-1 3-1 0.196E+00 FMEAT

-j '-1 0.196E+00 FMILK

6.800E+01 6.800E+01 --- ' LFI5
5.500E+01 ' 5.500E+01 ' --- LFI6
5.ODOE+01 5.DDDE+01 --- ' LWI5

1.600E+02 1.600E+02 ' --- LWI16
5.OOOE-01 ' 5.OOOE-01 --- [SI
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 7
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROJNDWATER.RAD

Site-Specific Parameter Summary (continued)
0 User Used by RESRAD 3 Parameter
Menu Parameter Input 3 Default 3 (If different from user input) I Name
AAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R019 ' Mass loading for foliar deposition (g/r**3) ' 1.000E-04 ' 1.000E-04 --- MLFD
R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 --- DM
R019 Depth of roots (m) I 9.000E-01 3 9.000E-01 I --- 3 DROOT
R019 Drinking water fraction from ground water I 1.OOOE+00 I 1.000E+00 I --- I FGWDW
R019 Household water fraction from ground water I not used 3 1.OOOE+00 I --- 3 FGWHH
R019 Livestock water fraction from ground water ' 1.OOOE+00 3 1.000E+00 ' --- 3 FGWLW
R019 ' Irrigation fraction from ground water 1.000E+00 1.OOOE+00 --- FGWIR

R19B 3 Wet weight crop yield for Non-Leafy (kg/m**2) 7.000E-01 ' 7.000E-01 --- ' YV(1)
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 1.500E+00 3 1.500E+00 --- ' YV(2)
R198 3 Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 1.100E+00 -YV(3)
R19B 3 Growing Season for Non-Leafy (years) 1.700E-01 1.700E-01 --- TE(1)
R198 Growing Season for Leafy (years) 2.500E-01 2.500E-01 --- TE(2)
R198 Growing Season for Fodder (years) 3 8.000E-02 I 8.000E-02 --- ' TE(3)
R19B ' Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 --- TIV(1)
R19B 3 Translocation Factor for Leafy ' 1.000E+00 1.OOOE+00 --- TIV(2)
R19B Translocation Factor for Fodder 1.000E+00 1.000E+00 3--- TIV(3)
R19B Dry Foliar Interception Fraction for Non-Leafy ' 2.500E-01 ' 2.500E-01 --- RDRY(1)
R198 3 Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 ' --- RDRY(2)
R19B 3 Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 --- ' RDRY(3)
R19B Wet Foliar Interception Fraction for Non-Leafy I 2.500E-01 3 2.500E-01 --- RWET(1)
R19B Wet Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 I --- ' RWET(2)
R19B Wet Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 ' --- RWET(3)
R19B Weathering Removal Constant for Vegetation 2.000E+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm*3) not used ' 2.000E-05 --- C12WTR
C14 C-12 concentration in contaminated soil (g/g) ' not used 3.OOOE-02 C--- 12CZ
C14 Fraction of vegetation carbon from soil 3 not used 3 2.000E-02 I --- CSOIL
C14 Fraction of vegetation carbon from air 3 not used 3 9.800E-01 3 --- CAIR
C14 C-14 evasion layer thickness in soil (m) ' not used 3.000E-01 ' --- DMC
C14 C-14 evasion flux rate from soil (1/sec) ' not used ' 7.000E-07 --- ' EVSN
C14 C-12 evasion flux rate from soil (1/sec) ' not used 1.000E-10 --- REVSN
C14 Fraction of grain in beef cattle feed ' not used 3 8.000E-01 3--- AVFG4
C14 Fraction of grain in milk cow feed ' not used 2.000E-01 ' --- AVFG5

STOR Storage times of contaminated foodstuffs (days): 3
STOR 3 Fruits, non-leafy vegetables, and grain I 1.400E+01 3 1.400E+01 --- STORT(1)
STOR Leafy vegetables 3 1.000E+00 ' 1.000E+00 --- STORT(2)
STOR ' Milk 1.000E+00 1.000E+00 --- ' STORT(3)
STOR 3 Meat and poultry 2.000E+01 2.000E+01 --- STOR T(4)
STOR 3 Fish I 7.000E+00 3 7.000E+00 --- 3 STOR T(5)
STOR Crustacea and mollusks 7.000E+00 3 7.000E+00 3--- STOR T(6)
STOR Well water 3 1.000E+00 3 1.000E+00 I --- 3 STORT(7)
STOR ' Surface water I 1.000E+00 3 1.000E+00 --- STORT(8)
STOR ' Livestock fodder I 4.500E+01 3 4.500E+01 --- STOR T(9)

R021 Thickness of building foundation (m) ' not used ' 1.500E-01 --- FLOOR1
R021 3 Bulk density of building foundation (g/cm**3) not used 2.400E+00 ' --- ' DENSFL
R021 ' Total porosity of the cover material not used ' 4.000E-01 ' --- 3 TPCV
R021 Total porosity of the building foundation not used ' 1.000E-01 ' --- TPFL
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Tu Limit = 180 days 12/11/2012 06:47 Page 8
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

0 3
Menu ' Parameter
AAAAAA A AAA iA AA AiW5

Site-Specific Parameter Summary (continued)
User Used by RESRAD

: Input : Default : (If different from user
I Parameter

input) I Name

A AMAA AAAAAAAAAA A A AAAAAA A AAAAAAAAAAAA AA AAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAR021 I VoLumetric water content of the cover material 3 not used I 5.000E-02 3 --- PH20CV
R021 I Volumetric water content of the foundation not used 3 3.000E-02 --- ' PH20FL
R021 I Diffusion coefficient for radon gas (m/sec): I
R021 I in cover material not used I 2.OIOE-06 --- ' DIFCV
R021 I in foundation material not used I 3.OOOE-07 --- ' DIFFL
R021 3 in contaminated zone soil not used I 2.OOOE-06 --- DIFCZ
R021 3 Radon vertical dimension of mixing (m) not used 2.OOOE+00 HMIX
R021 I Average building air exchange rate (1/hr) I not used 5.000E-01 I --- REXG
R021 I Height of the building (room) (m) I not used 2.500E+00 --- HRM
R021 Building interior area factor I not used ' 0.000E+00 I - FAI
R021 I Building depth below ground surface (m) I not used '-1.000E+00 - DMFL
R021 I Emanating power of Rn-222 gas I not used 2.500E-01 ' --- ' EMANA(1)
R021 3 Emanating power of Rn-220 gas 3 not used 1.500E-01 - EMANA(2)

TITL : Number of graphical time points 32 - --- NPTS
TITL 3 Maximum number of integration points for dose 1 3 -- --- LYMAX
TITL I Maximum number of integration points for risk ' 5 --- KYMAX
fi IfI fi ifiIII i ffif iiii I Iif f i ifif i i f f ii iffiiiif fiiiiii ifi fif ilifi lif f il fil iij ff i i fi fI~f iii iiiiif ii fi ii[

Summary of Pathway Selections

Pathway I User Selection
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAXAA

1 -- external gammna 3 suppressed
2 -- inhalation (w/o radon)3 suppressed
3 -- plant ingestion 3 active
4 -- meat ingestion active
5 -- milk ingestion ' active
6 -- aquatic foods active
7 -- drinking water active
8 -- soil ingestion suppressed
9 -- radon ' suppressed
Find peak pathway doses ' suppressed
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 9
Sunary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUJNDWATER.RAD

Contaminated Zone Dimensions
AAAAAAAAAAAAAAAAAAAAAAAAAAA

Area: 3918.00 square meters
Thickness: 6.00 meters

Cover Depth: 0.00 meters
0

Initial Soil Concentrations, pCi/g
AAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AI-26 4.120E+02
CL-36 4.050E+00
Np-237 9.280E-02

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAA

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.267E+01 3.267E+01 3.265E+01 3.257E+01 3.236E+01 3.167E+01 2.997E+01 2.540E+01

M(t): 2.178E+00 2.178E+00 2.176E+00 2.171E+00 2.157E+00 2.111E+00 1.998E+00 1.693E+00
OMaximt TDOSE(t): 3.267E+01 mrem/yr at t = 0.000E+00 years
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 10
SLisary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAA AAA AAAAAA AAAAAA AAAAAAAAA AAAAAA AAAA AAAAA AAAAAA AAW. AAAA
AL-26 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 1.356E+00 0.0415 1.638E-02 0.0005 1.697E-02 0.0005
CL-36 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.383E+01 0.4233 7.065E+00 0.2162 5.291E+00 0.1619
Np-237 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.648E-01 0.0142 5.410E-03 0.0002 6.463E-05 0.0000
ffiffiff iffilliff lf iff i ifffillf iiiiii Hfiffiiii Hfilii Mifiiii fif f i fifiiiii liiif i iliifi lii ifilif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 1.565E+01 0.4790 7.086E+00 0.2169 5.308E+00 0.1625

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.OOOE+00 years
0
0 Water Fish
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAA AAAAAA AAAAAAAAA AAAKA
AL-26 2.105E-01 0.0064 3.975E+00 0.1217
CL-36 1.700E-04 0.0000 5.934E-03 0.0002
Np-237 1.634E-01 0.0050 2.730E-01 0.0084
ififiii fiififiii iffii iiiiiiii Hi1tH
Total 3.740E-01 0.0114 4.254E+00 0.1302

O*Sum of all water independent and dependent

Water Dependent Pathways
Radon Plant

AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
mrem/yr fract. mrem/yr fract.
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
0.000E+00 0.0000 0.OOOE+00 0.0000
0.000E+00 0.0000 0.OOOE+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
ifiififi Hiflii H~iMMII IH1111

0.000E+00 0.0000 0.OOOE+00 0.0000
pathways.

Meat
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
1.484E-04 0.0000
1.439E-05 0.0000
2.304E-04 0.0000
3.9338-04 ii00
3.933E-04 0.0000

Milk
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAeAAAA AAAAAA
5.277E-04 0.0000
4.262E-05 0.0000
1.024E-05 0.0000
ffiffilif f11fi
5.806E-04 0.0000

Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
Mfifiti Hiliff

0.OOOE+00 0.0000

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAA AAAAAA
5.575E+00 0.1706
2.619E+01 0.8016
9.068E-01 0.0278
iffiffi H.IM0
3.267E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T- Limit = 180 days 12/11/2012 06:47 Page 11
Summary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.ODOE+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mreM/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AL-26 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.356E+00 0.0415 1.637E-02 0.0005 1.697E-02 0.0005
CL-36 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.383E+01 0.4233 7.063E+00 0.2162 5.290E+00 0.1619
Np-237 0.000E+00 0.000o 0.OOOE+00 0.0000 0.000E+00 0.0000 4.629E-01 0.0142 5.391E-03 0.0002 6.440E-05 0.0000
f f f f f I fiffif ff 111ft fiffff lfill ffi fi ififf lIffiff ifffi ifff fffff fifififft t fIf i f flittliff fffflfl
Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 1.565E+01 0.4790 7.085E+00 0.2169 5.307E+00 0.1625
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mremr/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAA AUAAA
AL-26 2.104E-01 0.0064 3.974E+00 0.1217 0.000E+00 0.0000 0.OOOE+00 0.0000 1.484E-04 0.0000 5.276E-04 0.0000
CL-36 2.125E-04 0.0000 7.320E-03 0.0002 0.000E+00 0.0000 0.OOOE+00 0.0000 1.719E-05 0.0000 5.316E-05 0.0000
Np-237 1.627E-01 0.0050 2.719E-01 0.0083 0.000E+00 0.0000 0.ODOE+00 0.0000 2.296E-04 0.0000 1.020E-05 0.0000
1111111 111fiffif H IM11 Iffiffiff [Ilfft fliffifif Itiffif iffffflif fiff 1 if f If ffft iffiff fiffilif f HI Mf f
Total 3.734E-01 0.0114 4.253E+00 0.1302 0.000E+00 0.0000 0.OOOE+00 0.0000 3.952E-04 0.0000 5.910E-04 0.00000*SLum of all water independent and dependent pathways.

Rev. 0

Soi L
AAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAA
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffifffl 111111
0.000E+00 0.0000

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAA AMAAA
5.574E+00 0.1706
2.619E+01 0.8017
9.033E-01 0.0277
liffiffi fiffM
3.267E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 12
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

0
0 Ground
Radio- AAAAAAAAAAAAAAA
Nuclide mrem/yr fract
AAAAAAA AAAAAAAAA AAAAA
Al-26 0.000E+00 0.000
C1-36 0.000E+00 0.000
Np-237 0.000E+00 0.000
filitfi ifif iff liii 
Total 0.000E+00 0.000

0

0
0 Water
Radio- AAAAAAAAAAAAAA
Nuclide mrem/yr fract
AAAAAAA AAAAAAAAA AAAAA
AL-26 2.103E-01 0.006
CL-36 2.638E-04 0.000
Np-237 1.615E-01 0.004
ffiliffhlffi 1M ffi
Total 3.721E-01 0.011
D*Sum of all water indep

Total Dose Contribut
As mrem

Wate
Inhalation

A AAAAAAAAAAAAAAAA
. mrem/yr fract.
A AAAAAAAAA AAAAAA
0 0.000E+00 0.0000
0 0.OOOE+00 0.0000
0 0.000E+00 0.0000
f WHIM0E0 f0fii
0 O.000E+00 0.0000

ions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
/yr and Fraction of Total Dose At t = 3.000E+00 years
r Independent Pathways (Inhalation excludes radon)

Radon Plant Meat Milk
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAAAA AAAAAA AAAAAAA AAAAAA AAAAAAAAA AAAAA AAAAAAAAA AAAAAA
0.000E+00 0.0000 1.355E+00 0.0415 1.636E-02 0.0005 1.695E-02 0.0005
0.000E+00 0.0000 1.382E+01 0.4234 7.060E+00 0.2163 5.288E+00 0.1620
0.OOOE+00 0.0000 4.592E-01 0.0141 5.348E-03 0.0002 6.388E-05 0.0000
i. +if0fiff ilif fiiii .4789 ifiiffi 0ii2ii 5.3058+00 01625f

O.000E+00 0.0000 1.563E+01 0.4789 7.082E+00 0.2169 5.305E+00 0.1625

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water Dependent Pathways
Fish Radon Plant Meat Milk

A AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA
. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr
A AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AA
4 3.973E+00 0.1217 0.000E+00 0.0000 0.000E+00 0.0000 1.483E-04 0.0000 5.274E-04 0.
0 9.209E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 2.232E-05 0.0000 6.614E-05 0.
9 2.698E-01 0.0083 0.000E+00 0.0000 0.000E+00 0.0000 2.278E-04 0.0000 1.012E-05 0.
I Ififfilhf i ffif ifi iuff iiifiifih Miff iffilii [Hfi fiiiiiiffi fi
4 4.252E+00 0.1302 0.000E+00 0.0000 0.000E+00 0.0000 3.985E-04 0.0000 6.037E-04 0.
endent and dependent pathways.

AAAA
act.
AAAA
0000
0000
0000
liti
0000

Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiiilifif iifIM
0.000E+00 0.0000

ALL Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
5.571E+00 0.1707
2.618E+01 0.8019
8.961E-01 0.0274
fiiii ii Iffiff
3.265E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 13
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

0
0 Ground

Radio- AAAAAAAAAAA
Nuclide mrem/yr fract
AAAAAAA AAAAAAAAA AAAAA
AL-26 0.000E+00 0.000
CL-36 0.000E+00 0.000
Np-237 0.000E+00 0.000
hfihihu hIhiitif fiif
Total 0.000E+00 0.000
0

0
0 Water

Radio- AAAAAAAAAKAA
Nuclide mremi/yr frac

8AAAAAA AAAAAAXAA AAAA
AL-26 2.101E-01 0.00
CL-36 2.637E-04 0.00
Np-237 1.571E-01 0.00
iiff ifhiiif iIf

Total 3.674E-01 0.01
O*Sum of all water inde

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)
InhaLation Radon Plant Meat Milk

A AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAK AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
A UAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAA AAAAAAAAA AAAAAA AAAAAAAA AAAAAA
0 0.000E+00 0.0000 0.000E+00 0.0000 1.351E+00 0.0415 1.632E-02 0.0005 1.691E-02 0.0005
0 0.000E+00 0.0000 0.000E+00 0.0000 1.380E+01 0.4237 7.049E+00 0.2164 5.280E+00 0.1621
0 0.000E+00 0.0000 0.000E+00 0.0000 4.463E-01 0.0137 5.198E-03 0.0002 6.209E-05 0.0000
0 fiiii i f0i0ii 0i.0i0iiiiiii 00 1.56 1 0.4789 .012+00 0.2171 5i.2ii7 i f0.1i62
0 0.000E+00 0.0000 O.000E+00 0.0000 1.560E+01 0.4789 7.071E+00 0.2171 5.297E+00 0.1626

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mreM/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways
Fish Radon Plant Meat Milk

AA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAX
t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mremVyr fr
AX AAAAAAAA AAAAAA X 888AA AAAAAA AAAAAAAAA AAAA AAAAAAAAA AAAA AAAAAAA AA
64 3.967E+00 0.1218 0.000E+00 0.0000 0.000E+00 0.0000 1.481E-04 0.0000 5.267E-04 0.
00 9.205E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 2.231E-05 0.0000 6.612E-05 0.
48 2.625E-01 0.0081 0.000E+00 0.0000 0.000E+00 0.0000 2.216E-04 0.0000 9.848E-06 0.
it fhiifl f h 1I ffif f ! Hii iiiiiiii h flillihii fhuhi iiffitf H
13 4.239E+00 0.1301 0.000E+00 0.0000 0.000E+00 0.0000 3.921E-04 0.0000 6.027E-04 0.
pendent and dependent pathways.

1A88
act.
AAAA
0000
0000
0000
Hih!
0000
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Soil

mrem/yr fract.
8A888888A AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Iffhhfihh Ilfiil
0.000E+00 0.0000

All Pathways*
AAAAAAAAA888A888
mrem/yr fract.

A88888888 AA88
5.562E+00 0.1708
2.614E+01 0.8025
8.714E-01 0.0268
3.2572+01 1IM00
3.257E+01 1.0000



Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 T- Limit = 180 days 12/11/2012 06:47 Page 14
Summary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAKAAAA.A AAAAAA AAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAA AAAAAAAA AAAAAA AAAAAAAAAA AAAAAA AAAAAAAAA AAAAA AAAAAAAAA AANAAA AAAANA AANNA AAAAAAAA NAAAAA
AI-26 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 1.342E+00 0.0415 1.620E-02 0.0005 1.679E-02 0.0005
CL-36 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.374E+01 0.4245 7.018E+00 0.2169 5.256E+00 0.1624
Np-237 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 4.115E-01 0.0127 4.792E-03 0.0001 5.727E-05 0.0000
H ifi ii liiiiiiiii fi f i iiiiiiiij fi i fil f ifftIll fifill fifiifffl M Mii Hiifi ifi ifill fif f ffiili Hi Mi f
Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 1.549E+01 0.4787 7.039E+00 0.2175 5.273E+00 0.1629
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAAA N A AAAAAANAAAAAAAAAAAAAAAA AAAA A AA AAAAANAAAAAAAA ARAAAAAAAAAAAAAN
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAA AAAAAA AAAAAAA AAAAAA AAAAAAAA AAAAAA AAAAA AAA AAAAAA AAAAAAAAA AAAAA XAAAAAAAA AAAAAA
AL-26 2.092E-01 0.0065 3.952E+00 0.1221 0.OOOE+00 0.0000 0.000E+00 0.0000 1.476E-04 0.0000 5.247E-04 0.0000
CL-36 2.634E-04 0.0000 9.194E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 2.229E-05 0.0000 6.604E-05 0.0000
Np-237 1.452E-01 0.0045 2.426E-01 0.0075 0.OOOE+00 0.0000 0.000E+00 0.0000 2.049E-04 0.0000 9.103E-06 0.0000
ififfIlif fifliff HI M li ffi ifi ifff ififfff flfifflif ffi fif fiffiffiff iifiii liffil ifif f m m li mf iff m iff11
Total 3.547E-01 0.0110 4.203E+00 0.1299 0.OOE+00 0.0000 0.OOOE+00 0.0000 3.747E-04 0.0000 5.998E-04 0.0000
0*Sum of all water independent and dependent pathways.

Rev. 0

Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Hilifiti lifif
0.000E+00 0.0000

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.

AAAAAAAAA AAAAAA
5.536E+00 0.1711
2.602E+01 0.8041
8.044E-01 0.0249
3.236E+01 i.i0i
3.236E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 15
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
FiLe C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Total Dose Contributions TDOSE(i,p,t) for IndividuaL Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAA XAAAAAAAAAAAAAAA AAAAAAAAAAAA AAAAAAAAAAAAAA AAA8AAAAAAA AAAAAAAAAAAAAAA
NucLide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAA AAAAAAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAXA AAAAAA
AL-26 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 1.308E+00 0.0413 1.580E-02 0.0005 1.637E-02 0.0005
CL-36 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 1.353E+01 0.4270 6.909E+00 0.2181 5.175E+00 0.1634
Np-237 0.ODOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 3.097E-01 0.0098 3.607E-03 0.0001 4.315E-05 0.0000

Sfliff ifififl HI ff1 lifififfff i iffli filif Mifiiif Hififf iiiiiiii liiiii iiifiii uHf!
Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 1.514E+01 0.4781 6.929E+00 0.2188 5.191E+00 0.1639

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAA AAAAAAAAAA AAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
NucLide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAX AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Al-26 2.064E-01 0.0065 3.898E+00 0.1231 0.000E+00 0.0000 0.OOOE+00 0.0000 1.455E-04 0.0000 5.175E-04 0.0000
CL-36 2.623E-04 0.0000 9.157E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 2.220E-05 0.0000 6.577E-05 0.0000
Np-237 1.103E-01 0.0035 1.843E-01 0.0058 0.000E+00 0.0000 0.OOOE+00 0.0000 1.556E-04 0.0000 6.913E-06 0.0000
Iffifff ffffiifff fiffifi fiffifM ff fi Hf Hilii ii i ffi UJM ifi ili H iM11 fii fii iiiii 1111f M111i H I
Total 3.169E-01 0.0100 4.091E+00 0.1292 0.000E+00 0.0000 0.000E+00 0.0000 3.233E-04 0.0000 5.902E-04 0.0000

0*Sum of all water independent and dependent pathways.

Rev. 0

Soil
AAAAAAAAAAAAAAAA

mreeVyr fract.
AAAAAAA AAAAAA
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
fifiliff IlHIM
0.000E+00 0.0000

AlL Pathways*
AAAAuAAAAAAAAAA
mrem/yr fract.

AAAAAAAA AAAAAA
5.445E+00 0.1719
2.562E+01 0.8089
6.080E-01 0.0192
Hfflifff filif
3.167E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 16
Summary : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAXAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAA XAA.A AAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAA AAAA AAAAAA AAAAAAAaA AAAAAA AAAAAA AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AL-26 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.217E+00 0.0406 1.471E-02 0.0005 1.524E-02 0.0005
CL-36 0.OOOE+00 0.0000 0.ODOE+00 0.0000 0.000E+00 0.0000 1.294E+01 0.4316 6.608E+00 0.2205 4.949E+00 0.1651
Np-237 0.OODE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.375E-01 0.0046 1.601E-03 0.0001 1.927E-05 0.0000
fifiifi fl ili i f Miiff HUi if ifIif fiffififi Ififff fHiM Mli fffifi Hififfiii i ffi iiffifif HiM11
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.429E+01 0.4768 6.625E+00 0.2210 4.965E+00 0.1656
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
At-26 1.984E-01 0.0066 3.748E+00 0.1250 0.000E+00 0.0000 0.000E+00 0.0000 1.399E-04 0.0000 4.976E-04 0.0000
CL-36 2.593E-04 0.0000 9.051E-03 0.0003 0.000E+00 0.0000 0.OOOE+00 0.0000 2.194E-05 0.0000 6.502E-05 0.0000
Np-237 5.024E-02 0.0017 8.395E-02 0.0028 0.000E+00 0.0000 0.OOOE+00 0.0000 7.088E-05 0.0000 3.150E-06 0.0000
fffifif Mfiffiffi Hiiffi iffifff f iffH IM fififfifi ififif iiiiififi if M f fiiiii fifii1 1 1 1 iiiiiiiii i1111i
Total 2.489E-01 0.0083 3.841E+00 0.1281 0.000oE+00 0.0000 0.000E+00 0.0000 2.328E-04 0.0000 5.658E-04 0.0000
0*Sum of all water independent and dependent pathways.

Rev. 0

Soil
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAA AAAAAh
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fififii iiifif
0.000E+00 0.0000

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
5.194E+00 0.1733
2.450E+01 0.8176
2.734E-01 0.0091
iiiiiiiii 0lifi0
2.997E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 17
Summary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAWAAA AAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA UAAAAAAA AAAAAA AAAAAAAA AAAAAA AAAAA A AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AI-26 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 9.465E-01 0.0373 1.143E-0 0.0005 1.185E-02 0.0005
CL-36 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 1.107E+01 0.4359 5.655E+00 0.2227 4.235E+00 0.1668
Np-237 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.018E-03 0.0003 9.336E-05 0.0000 1.324E-06 0.0000
Midif i lifil if H H HliM Mff fif i fififliff ffi f 1 1 1 iffifilif Ifiifi fiffilifff Iffill 1 11 fifif M ff
Total 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.202E+01 0.4735 5.666E+00 0.2231 4.247E+00 0.1672
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAA AAAAAAAAAAAAAA AAAAAAAAAAAAKXAA AAAAAAAAAAAAAAK AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Al-26 1.730E-01 0.0068 3.267E+00 0.1286 0.OOOE+00 0.0000 0.OOOE+00 0.0000 1.220E-04 0.0000 4.337E-04 0.0000
CI-36 2.490E-04 0.0000 8.691E-03 0.0003 0.000E+00 0.0000 0.ODOE+00 0.0000 2.107E-05 0.0000 6.243E-05 0.0000
Np-237 3.205E-03 0.0001 5.356E-03 0.0002 0.OOOE+00 0.0000 0.000E+00 0.0000 4.522E-06 0.0000 2.013E-07 0.0000
HiifM i ifi fl11 1 f H f iiffffif ififfif 1111fifff ffiffif ififififf lIffiff Ifff ifff f iffif1 ifffilif ii i 
Total 1.764E-01 0.0069 3.281E+00 0.1292 0.OOOE+00 0.0000 0.000E+00 0.0000 1.476E-04 0.0000 4.964E-04 0.0000
O*Sum of all water independent and dependent pathways.

Rev. 0

Soil
KAAAAAAAiAAAAA
mrem/yr fract.
AAAAAAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiffffifi iffifi
0.000E+00 0.0000

All Pathways*
AAAAAAAAAAAAAAAA
mrem/yr fract.
AAAAAAAAA AAAAAA
4.410E+00 0.1737
2.097E+01 0.8257
1.668E-02 0.0007
iiifilif! ii!iii
2.540E+01 1.0000
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 1

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 18
Summary 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Dose/Source Ratios Sumned Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
i) (j) Fraction O.OOOE+00 1.ODOE+00 3.OODE+00 1.000E+01 3.000E+01 1.ODOE+02 3.000E+02 1.OOOE+03

AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAXAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA A88888888
AL-26 AL-26 1.OOE+00 1.353E-02 1.353E-02 1.352E-02 1.350E-02 1.344E-02 1.322E-02 1.261E-02 1.070E-02
OCL-36 CL-36 1.000E+00 6.467E+00 6.466E+00 6.464E+00 6.454E+00 6.425E+00 6.326E+00 6.050E+00 5.177E+00
0Np-237+D Np-237+D 1.000E+00 9.772E+00 9.734E+00 9.656E+00 9.390E+00 8.668E+00 6.552E+00 2.946E+00 1.797E-01
Np-237+D U-233 1.OOE+00 4.644E-09 2.646E-07 6.467E-07 1.959E-06 5.506E-06 1.587E-05 3.330E-05 4.573E-05
Np-237+D Th-229+D 1.000E+00 6.820E-12 6.273E-11 4.572E-10 4.756E-09 4.108E-08 4.137E-07 2.910E-06 1.679E-05
Np-237+D 5DSR(j) 9.772E+00 9.734E+00 9.656E+00 9.390E+00 8.668E+00 6.552E+00 2.946E+00 1.797E-01
fififffifl ffilif iff f iiiifi ffffiffii ifilfifiif fliji ff fifffififi ifi ffii Ififfilif Hiiiiiii i iffiii
The DSR includes contributions from associated (half-life 6 180 days) daughters.

0

ONuclide
(i)

AAAAAAA
AL-26
CL-36
Np-237
iffi

0

and
ONucIide

(i)
AAAAAAA
AL-26
CL-36
Np-237
[lift ii

t= 0.000E+00
AAAAAAAAA
1.108E+03
2.319E+00
1.535E+00
Hifltlii 1

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

3.000E+00
AAAAAAA
1.109E+03
2.321E+00
1.553E+00
illiliIi

1 .DOOE+01
AAAAAAAAA
1.111E+03
2.324E+00
1.597E+00
liiiiiiii

3.000E+01
AAAAAAAA
1.116E+03
2.335E+00
1.730E+00
iiiiiiiii

1 .OOOE+00
AAAAAAAAA
1.109E+03
2.320E+00
1.541E+00
iiiiiiiii

1 .000E+02
AAAAAAAAA
1.135E+03
2.371E+00
2.289E+00
iliiiiiff

3.000E+02
AAAAAAAAA
1.190E+03
2.479E+00
5.092E+00
iiiifiiii

1.000E+03
AAAA8AAAA
1.401E+03
2.897E+00
8.346E+01
ififliii

Sunned Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline
at tmax = time of maximum total dose = 0.000E+00 years
Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(pCi/g) (years) (pCi/g) (pCi/g)

AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAA
4.120E+02 0.000E+00 1.353E-02 1.108E+03 1.353E-02 1.108E+03
4.050E+00 0.000E+00 6.467E+00 2.319E+00 6.467E+00 2.319E+00
9.280E-02 0.000E+00 9.772E+00 1.535E+00 9.772E+00 1.535E+00
ii11 ifif ifiiiiiiiiiiiiii Mi ififit fifff ifif H H H li i f i t ififil
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Attachment to Waste Site Reclassification Form 2012-099 Rev.

ATTACHMENT 1

1RESRAD, Version 6.5 Tu Limit = 180 days 12/11/2012 06:47 Page 19
Summary 316-3 RESRAD Evaluation of NonradionucLide Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

ONucLide Parent THF(i) DOSE(j,t), mrem/yr
(j) (i) t= 0.000E+00 1.000E+00 3.OOOE+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

AAAAAA AAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAAA AAAUAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AL-26 AL-26 1.OOOE+00 5.575E+00 5.574E+00 5.571E+00 5.562E+00 5.536E+00 5.445E+00 5.194E+00 4.410E+00
OCL-36 Cl-36 1.OOOE+00 2.619E+01 2.619E+01 2.618E+01 2.614E+01 2.602E+01 2.562E+01 2.450E+01 2.097E+01
ONp-237 Np-237 1.000E+00 . 9.068E-01 9.033E-01 8.961E-01 8.714E-01 8.044E-01 6.080E-01 2.734E-01 1.667E-02
0U-233 Np-237 1.000E+00 4.309E-10 2.455E-08 6.002E-08 1.818E-07 5.110E-07 1.473E-06 3.090E-06 4.243E-06
OTh-229 Np-237 1.OOOE+00 6.329E-13 5.822E-12 4.243E-11 4.414E-10 3.812E-09 3.840E-08 2.700E-07 1.558E-06
iiiii ii 1 1 il if i fiiiffif iififiiii iifififii iiiiiiiii ii i f f fi i f f l iiifl i H i1 11tiffi i i f iffii
THF(i) is the thread fraction of the parent nuclide.

Individual Nuctide Soil Concentration
Parent NucLide and Branch Fraction Indicated

ONuclide Parent THF(i) S(j,t), pCi/g
(j) (i) t= 0.000E+00 1.000E+00 3.OOOE+00 1.000E+01 3.OOOE+01 1.000E+02 3.000E+02 1.000E+03

AAAAAAA AAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AL-26 AL-26 1.000E+00 4.120E+02 4.119E+02 4.116E+02 4.105E+02 4.076E+02 3.974E+02 3.699E+02 2.876E+02
OCL-36 CL-36 1.000E+00 4.050E+00 4.049E+00 4.047E+00 4.041E+00 4.023E+00 3.961E+00 3.788E+00 3.242E+00
ONp-237 Np-237 1.000E+00 9.280E-02 9.242E-02 9.168E-02 8.911E-02 8.216E-02 6.183E-02 2.745E-02 1.600E-03
0U-233 Np-237 1.000E+00 0.000E+00 4.050E-07 1.210E-06 3.976E-06 1.146E-05 3.331E-05 7.004E-05 9.618E-05
OTh-229 Np-237 1.000E+00 0.000E+00 1.914E-11 1.717E-10 1.890E-09 1.655E-08 1.674E-07 1.179E-06 6.804E-06
Mi M f H11i11i fitii M l i fififfl fifflifil fffffi ffl tiffiffifl iffifli l! 1 11iffi fififi fifififff
THF(i) is the thread fraction of the parent nuclide.

ORESCALC.EXE execution time = 1.28 seconds
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Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 1
Concent : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Table of Contents
AAAAAAAAAAAAAAAAA

Part IV: Concentration of Radionuclides
Iffififfi [iffifffif[filififffiif liff

Concentration of radionuclides in different media
Time= 0.OOOE+00 ....................................
Time= 1.000E+00 ....................................
Time= 3.000E+00 ....................................
Time= 1.ODOE+01 ....................................
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Attachment to Waste Site Reclassification Form 2012-099 Rev.

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 2
Concent 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 0.000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone SoiL* ticutate Water Water

Radio- AAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

AAAAXAAA A AAAAAAA AAAAAAAAAA AAAAIUAAAA AAAAAAAAAA AAAAAAAAAA
AL-26 4.120E+02 4.120E+02 9.398E-03 5.766E+01 5.065E+01
CI-36 4.050E+00 4.050E+00 9.238E-05 2.244E-01 1.971E-01
Np-237 9.280E-02 9.280E-02 2.117E-06 1.471E-01 1.292E-01
Th-229 0.000E+00 0.000E+00 0.000E+00 1.197E-13 1.051E-13
U-233 0.000E+00 0.OOOE+00 0.OOOE+00 4.116E-09 3.616E-09
iIIftiI H i filiili Hfi ifil ! iii i fI iiii 11iiiiiiii IiIiiiiiii
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = O.OOOE+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AL-26 5.766E+01 1.648E+03 1.649E+03 1.649E+03 1.649E+03 1.605E+02 6.119E+01 2.533E+04 5.065E+04
CL-36 2.244E-01 8.100E+04 8.100E+04 8.100E+04 8.100E+04 3.306E+05 8.914E+04 1.971E+02 3.745E+01
Np-237 1.471E-01 1.856E+00 1.856E+00 1.856E+00 1.856E+00 1.800E-01 8.601E-04 3.876E+00 5.168E+01
Th-229 1.197E-13 0.OOOE+00 0.OOOE+00 0.OOQE+00 0.OOOE+00 5.985E-16 9.576E-17 1.051E-11 5.257E-11
U-233 4.116E-09 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 6.998E-11 3.952E-10 3.616E-08 2.169E-07
HiI fII ifififfiii Ii i liM i f i i f IH fIIIIiII IIIiIIIII MIfIIIIII IIIIIIIIII II I HIi iI II if fiI tll~lif
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Rev. 0Attachment to Waste Site Reclassification Form 2012-099

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 3
Concent 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.OOOE+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAKA AAAAAAAA AAAAAAAAAA AAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

AAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA
AL-26 4.119E+02 4.119E+02 9.394E-03 5.765E+01 5.064E+01
C(-36 4.049E+00 4.049E+00 9.236E-05 2.811E-01 2.469E-01
Np-237 9.242E-02 9.242E-02 2.108E-06 1.465E-01 1.287E-01
Th-229 1.914E-11 1.914E-11 4.365E-16 1.534E-13 1.347E-13
U-233 4.050E-07 4.050E-07 9.238E-12 7.561E-09 6.641E-09
f* Sffti fai ffilis ifliffit i fiiifiiiii i n esfifi tii ii iiII
*The Surface Soil is the top Layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using
i.e. using parameters appearing in the input screen when the pathways are active.

the current input parameters,

Concentration of radionuclides in foodstuff media
at t = 1.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable VegetabLe Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pci/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AA AAAAAAAAA 868
AL-26 5.765E+01 1.648E+03 1.649E+03 1.649E+03 1.649E+03 1.605E+02 6.117E+01 2.532E+04 5.064E+04
CL-36 2.805E-01 8.098E+04 8.098E+04 8.099E+04 8.098E+04 3.305E+05 8.912E+04 2.431E+02 4.620E+01
Np-237 1.465E-01 1.849E+00 1.849E+00 1.850E+00 1.850E+00 1.794E-01 8.569E-04 3.861E+00 5.148E+01
Th-229 1.554E-13 2.180E-11 1.935E-11 2.848E-11 3.078E-11 1.717E-12 1.038E-13 1.375E-11 7.133E-11
U-233 9.304E-09 1.284E-06 1.033E-06 1.831E-06 1.883E-06 1.505E-07 1.842E-07 3.893E-07 4.709E-06
iif Hififiii if H iHUNf i M Hil HHIII fi HMMiii Il ifi iiiifili HIIIIHU fifi~liffif fififfiiiI

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev

ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 4
Concent 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Concentration of radionuclides in environmentat media
at t = 3.000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticuLate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AXAAAAAAAA AAAAAAAAAA
Al-26 4.116E+02 4.116E+02 9.387E-03 5.763E+01 5.062E+01
Cl-36 4.047E+00 4.047E+00 9.232E-05 3.482E-01 3.059E-01
Np-237 9.168E-02 9.168E-02 2.091E-06 1.453E-01 1.277E-01
Th-229 1.717E-10 1.717E-10 3.917E-15 2.798E-13 2.458E-13
U-233 1.210E-06 1.210E-06 2.760E-11 1.340E-08 1.177E-08
iifiiii M11 f1 1i 11ii ifiiifiii fifiiiiiifi fififfifif fiiiiifiii
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 3.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAASA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA
AL-26 5.763E+01 1.647E+03 1.647E+03 1.648E+03 1.648E+03 1.604E+02 6.112E+01 2.531E+04 5.062E+04
Cl-36 3.482E-01 8.095E+04 8.095E+04 8.095E+04 8.095E+04 3.304E+05 8.908E+04 3.059E+02 5.812E+01
Np-237 1.453E-01 1.834E+00 1.834E+00 1.835E+00 1.835E+00 1.779E-01 8.500E-04 3.830E+00 5.107E+01
Th-229 2.833E-13 1.789E-10 1.727E-10 1.914E-10 1.977E-10 1.119E-11 6.105E-13 2.496E-11 1.274E-10
U-233 1.513E-08 3.295E-06 3.048E-06 3.839E-06 3.891E-06 3.336E-07 4.926E-07 4.382E-07 4.983E-06
ifififi ifiii fiiii iiiiiiiiii liiiiiiiiii iiiiiU Mii MI M Mil t Hiliifii i iiiiiiiiii fiiiiiiiif iifiiiiifi
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For Livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 5
Concent 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.OOOE+01 years

Contaminat- Surface Air Par- Well Surface
ted Zone soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA A868686686 AAAAAAAAAA
AL-26 4.105E+02 4.105E+02 9.364E-03 5.755E+01 5.055E+01
CL-36 4.041E+00 4.041E+00 9.217E-05 3.481E-01 3.058E-01
Np-237 8.911E-02 8.911E-02 2.032E-06 1.414E-01 1.242E-01
Th-229 1.890E-09 1.890E-09 4.310E-14 7.017E-13 6.164E-13
U-233 3.976E-06 3.976E-06 9.070E-11 3.248E-08 2.853E-08
M iM11 iiifiiiiif fiii iii i i iii fi iiiiiiiiii l l I fi iiii111 i
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 1.OOOE+01 years*

Drinking NonLeafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 6666666666 6666666666 8666666866 8666866666 AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA A6AAAAXAAA AAAAAAAA A AAAAAAAAAA AAAAAAAAAA
AL-26 5.755E+01 1.642E+03 1.643E+03 1.644E+03 1.644E+03 1.600E+02 6.097E+01 2.528E+04 5.055E+04
CI-36 3.481E-01 8.082E+04 8.082E+04 8.082E+04 8.082E+04 3.299E+05 8.895E+04 3.058E+02 5.810E+01
Np-237 1.414E-01 1.782E+00 1.782E+00 1.784E+00 1.783E+00 1.729E-01 8.263E-04 3.727E+00 4.969E+01
Th-229 7.102E-13 1.913E-09 1.897E-09 1.949E-09 1.969E-09 1.116E-10 5.665E-12 6.233E-11 3.145E-10
U-233 3.416E-08 1.021E-05 9.972E-06 1.074E-05 1.079E-05 9.627E-07 1.552E-06 5.971E-07 5.873E-06
lifi li i iiiifiiii iiiiiiiifi fii iiI I iiiiijifft i1 1 1 1fiffi iff i iffi iii i ii filifiii i ftfififfil
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev.

ATTACHMENT 2

IRESRAD, Version 6.5 Ts Limit = 180 days 12/11/2012 06:47 Page 6
Concent : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRAD_GROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 3.OOOE+01 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water . Water

Radio- AAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AL-26 4.076E+02 4.076E+02 9.297E-03 5.732E+01 5.035E+01
CL-36 4.023E+00 4.023E+00 9.176E-05 3.477E-01 3.054E-01
Np-237 8.216E-02 8.216E-02 1.874E-06 1.307E-01 1.148E-01
Th-229 1.655E-08 1.655E-08 3.774E-13 1.885E-12 1.656E-12
U-233 1.146E-05 1.146E-05 2.613E-10 8.344E-08 7.329E-08
M M I11 liiiiifiiii liiiiiiififi l fififili Mi iiff if Hit iff t

*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 3.000E+01 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pci/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AL-26 5.732E+01 1.631E+03 1.632E+03 1.632E+03 1.632E+03 1.588E+02 6.054E+01 2.518E+04 5.035E+04
CL-36 3.477E-01 8.046E+04 8.046E+04 8.046E+04 8.046E+04 3.284E+05 8.855E+04 3.054E+02 5.803E+01
Np-237 1.307E-01 1.643E+00 1.643E+00 1.645E+00 1.644E+00 1.595E-01 7.621E-04 3.445E+00 4.593E+01
Th-229 1.907E-12 1.662E-08 1.660E-08 1.674E-08 1.680E-08 9.519E-10 4.712E-11 1.671E-10 8.388E-10
U-233 8.500E-08 2.889E-05 2.870E-05 2.941E-05 2.945E-05 2.664E-06 4.417E-06 1.021E-06 8.244E-06
M if1 1 ii iiii 111 M11 H f f li Iffi l i i iiffifi filtifi ifi ffifii i ff 111ifffifif Hilffffif i ffi ii ili
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/11/2012 06:47 Page 7
Concent : 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+02 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m*3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA A888886888 888888888A AAAAAA 
Al-26 3.974E+02 3.974E+02 9.066E-03 5.654E+01 4.967E+01
CI-36 3.961E+00 3.961E+00 9.034E-05 3.463E-01 3.042E-01
Np-237 6.183E-02 6.183E-02 1.410E-06 9.927E-02 8.720E-02
Th-229 1.674E-07 1.674E-07 3.819E-12 5.960E-12 5.235E-12
U-233 3.331E-05 3.331E-05 7.597E-10 2.334E-07 2.050E-07
Iifififf Hfi i iii liififiiifi Iiiiifiiii HiH M M i ifIfIIIII I
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 1.000E+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AX88888888 8888888888 8888888888 A8AAAAaA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAA8A AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA
Al-26 5.654E+01 1.590E+03 1.591E+03 1.591E+03 1.591E+03 1.549E+02 5.906E+01 2.483E+04 4.967E+04
CI-36 3.463E-01 7.922E+04 7.922E+04 7.922E+04 7.922E+04 3.233E+05 8.718E+04 3.042E+02 5.779E+01
Np-237 9.927E-02 1.237E+00 1.237E+00 1.238E+00 1.237E+00 1.200E-01 5.743E-04 2.616E+00 3.488E+01
Th-229 6.020E-12 1.677E-07 1.679E-07 1.684E-07 1.685E-07 9.546E-09 4.682E-10 5.273E-10 2.642E-09
U-233 2.345E-07 8.347E-05 8.338E-05 8.392E-05 8.395E-05 7.632E-06 1.278E-05 2.269E-06 1.522E-05
Ml iMl 11i ilii ii Miiiififl fi IIIII HI fiII JI M ii iiffi ili fiiii f jifiiiftfif Ifififfi if H fiffiflif

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2012-099 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.5 T Limit = 180 days 12/11/2012 06:47 Page 8
Concent : 316-3 RESRAD Evaluation of Nonradionuctide Groundwater Protection
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Concentration of radionuclides in envirormental media
at t = 3.000E+02 years

Contaminat- Surface Air Par- Well Surface
ted Zone SoiL* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pci/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AL-26 3.699E+02 3.699E+02 8.437E-03 5.437E+01 4.776E+01
CL-36 3.788E+00 3.788E+00 8.641E-05 3.423E-01 3.007E-01
Np-237 2.745E-02 2.745E-02 6.260E-07 4.523E-02 3.973E-02
Th-229 1.179E-06 1.179E-06 2.689E-11 1.720E-11 1.511E-11
U-233 7.004E-05 7.004E-05 1.598E-09 4.930E-07 4.331E-07
Hififfl Hf iffliff ififi ffifi iflf fIM M fifi fiiiiii iifii iill
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 3.000E+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAA6 666666666A 6666666666 6666666666 AAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pci/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AA666A6666 6666666666 AAAAAAAA 
AL-26 5.437E+01 1.480E+03 1.481E+03 1.481E+03 1.481E+03 1.442E+02 5.502E+01 2.388E+04 4.776E+04
CL-36 3.423E-01 7.577E+04 7.577E+04 7.577E+04 7.577E+04 3.093E+05 8.338E+04 3.007E+02 5.713E+01
Np-237 4.523E-02 5.490E-01 5.490E-01 5.494E-01 5.493E-01 5.335E-02 2.559E-04 1.192E+00 1.589E+01
Th-229 1.732E-11 1.180E-06 1.182E-06 1.184E-06 1.184E-06 6.705E-08 3.280E-09 1.518E-09 7.601E-09
U-233 4.936E-07 1.752E-04 1.753E-04 1.756E-04 1.756E-04 1.599E-05 2.685E-05 4.430E-06 2.731E-05
iffflij fififiliff Hif fi f iilM iiffi ififlfifii iiiiiiiiii fiiiiiiiii Iiiff ffiiifilif i f l t f Hit if f i
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are caLculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 2

1RESRAD, Version 6.5 Ta Limit = 180 days 12/11/2012 06:47 Page 9
Concent 316-3 RESRAD Evaluation of Nonradionuclide Groundwater Protection
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\316-3_NONRADGROUNDWATER.RAD

Concentration of radionuclides in envirornental media
at t = 1.OOOE+03 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticuLate Water Water

Radio- AAAAAAXAAA AAAAAAAAAA A AAA AAAAAAAAAA AAAAAAAAA
NucLide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAA AAAAAAAAAA AAAAAAAAAA A AAAAAAAAAA AAAAAAAAAA
AI-26 2.876E+02 2.876E+02 6.559E-03 4.739E+01 4.163E+01
Ct-36 3.242E+00 3.242E+00 7.394E-05 3.287E-01 2.887E-01
Np-237 1.600E-03 1.600E-03 3.649E-08 2.885E-03 2.534E-03
Th-229 6.804E-06 6.804E-06 1.552E-10 5.362E-11 4.710E-11
U-233 9.618E-05 9.618E-05 2.194E-09 6.992E-07 6.142E-07
ffiii i Hiifii iiiff ii fff i fifiiii ii iliiiiiii iiiiiffiif
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 1.OOOE+03 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAXAA AAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pci/kg pci/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Al-26 4.739E+01 1.150E+03 1.151E+03 1.151E+03 1.151E+03 1.122E+02 4.294E+01 2.081E+04 4.163E+04
C(-36 3.287E-01 6.483E+04 6.483E+04 6.484E+04 6.483E+04 2.646E+05 7.135E+04 2.887E+02 5.485E+01
Np-237 2.885E-03 3.200E-02 3.200E-02 3.202E-02 3.201E-02 3.122E-03 1.511E-05 7.604E-02 1.014E+00
Th-229 5.380E-11 6.809E-06 6.825E-06 6.828E-06 6.828E-06 3.867E-07 1.890E-08 4.721E-09 2.362E-08
U-233 6.993E-07 2.405E-04 2.407E-04 2.408E-04 2.408E-04 2.193E-05 3.687E-05 6.148E-06 3.694E-05
f f i i i H i iI lif liiiiiiiiii Iiii fiiii fi fIfIl i liiiiiifiii fiii if ii Hfif lffii flifif if Ml ififtif
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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APPENDIX B

DATA QUALITY ASSESSMENT

INVESTIGATIVE SAMPLING

A data quality assessment (DQA) was performed to compare the investigative sampling
approach and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2012a). This DQA was performed in accordance with
site-specific data quality objectives found in the 300 Area Remedial Action Sampling and
Analysis Plan (SAP) (DOE-RL 2011).

A review of the sample design (WCH 2012a), the field logbooks (WCH 2012b, WCH 2012c),
and the applicable analytical data packages has been performed as part of this DQA. All samples
were collected and analyzed per the sample design, with the exception of the duplicate and
equipment blank (EB) samples, which were not collected. The lack of duplicate and EB samples
does not impact the field sample data, which are usable for decision-making purposes. To ensure
quality data, the SAP data assurance requirements and the data validation procedures for
chemical analysis (BHI 2000) are used as appropriate. This review involves evaluation of the
data to determine if they are of the right type, quality, and quantity to support the intended use
(i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, implementation,
and assessment) that was initiated by the data quality objectives process (EPA 2006).

Investigative sample data collected at the 316-3 waste site were provided by the laboratories in
five sample delivery groups (SDGs) KP0120, KP0123, KP0125, KP0127, and KP0134.
SDG KP0123 was submitted for third-party validation. Major deficiencies were identified in the
analytical data set. Major and minor deficiencies are discussed for the 316-3 data set, as follows
below. If no comments are made about a specific analysis, it should be assumed that no
deficiencies affecting the quality of the data were found.

Major Deficiencies

In the Method 300.0 anions analysis, holding times for nitrate, nitrite, and orthophosphate were
exceeded for all of the SDGs. Third-party validation qualified the nondetected results for these
analytes in SDG KP0123 as rejected with "UR' flags. The project has qualified the nondetected
results for these analytes in SDGs KP0120, KP0125, KP0127, and KP0134 as rejected. The
short holding time in the Method 300.0 analysis was recognized and Method 353.2 was also
requested to obtain usable data for nitrate and nitrite. The Method 353.2 data effectively
replaces the rejected nitrate and nitrite data. Orthophosphate is not a regulated compound. The
resulting data set is sufficient and usable for decision-making purposes.
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Minor Deficiencies

SDG KPO120

This SDG comprises seven soil samples (J1PX88 through J1PX94) from the 316-3 waste site.
These samples were analyzed for gross alpha, gross beta, gamma emitting analytes, isotopic
uranium, americium-241, curium-241, isotopic plutonium, nickel-63, carbon-14, tritium, volatile
organic analysis (VOA), semivolatile organic analysis (SVOA), polychlorinated biphenyls
(PCBs), diesel range total petroleum hydrocarbons (TPH-Dx), polynuclear aromatic compounds
(PAH), inductively coupled plasma (ICP) metals, mercury, cyanide, anions (by Method 300.0
and 353.2), and pH and mercury. Minor deficiencies are as follows:

In the isotopic plutonium analysis, the final plating solution was split to allow other analysis
resulting in a low tracer yield. However, this discrepancy is explained by the reduced solution
volume and does not indicate any problems with the analytical methodology or equipment. The
data are usable for decision-making purposes.

In the PCB analysis, samples JIPX89 and JIPX90 required 10-flold dilutions due to high
concentrations of target analytes. As a result, the surrogate recovery (tetrachloro-meta-xylene) in
sample J1PX88 is below the quality assurance (QA) range at 31%. This is an expected result of
the dilutions. The data are usable for decision-making purposes.

In the TPH-Dx analysis, surrogate recoveries for samples JIPX90 and JIPX93 are above the QA
range at 137% and 131%, respectively. This may suggest a high bias in the sample results.
These data may be considered estimated. High biased and estimated data are usable for
decision-making purposes.

In the TPH-Dx analysis, the matrix spike duplicate (MSD) recovery is above the QA range at
170%. This may suggest a high bias in the sample results. These data may be considered
estimated. High biased and estimated data are usable for decision-making purposes.

In the ICP metals analysis, the matrix spike (MS) recoveries for eight analytes (aluminum,
antimony, calcium, copper, iron, magnesium, manganese, silicon) are outside the QA range. For
most of these analytes the spiking concentration was insignificant compared to the native
concentration in the sample from which the MS was prepared. The laboratory ran post digestion
spikes (PDSs) with good results. The discrepancy is, therefore, a measure of the natural
heterogeneity of the native sample. For antimony, the spiking level was not insignificant
compared to the spiking concentration. Results for antimony may be considered estimated.
Estimated data are usable for decision-making purposes.

In the Method 300.0 anions analysis, holding times for nitrate, nitrite, and orthophosphate were
exceeded by more than twice the QA holding time. The project predicted this result and
Method 353.2 was also run with longer holding times for nitrate and nitrite. Orthophosphate is
not a regulated compound. The Method 353.2 data effectively replaces the Method 300.0 data
that exceeds hold times. The resulting data set is usable for decision-making purposes.

Remaining Sites Verification Package for the 316-3, 307 Disposal Trenches,
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In the isotopic uranium and curium-242 analyses, no laboratory control sample (LCS) was
prepared for uranium-235 or curium-242. These data may be considered estimated. Estimated
data are usable for decision-making purposes.

In the tritium and carbon-14 analysis, no MS was prepared for these analytes. These data may be
considered estimated. Estimated data are usable for decision-making purposes.

SDG KP0123

This SDG comprises eight soil samples (J1PX95 through JlPX99, JlPXCO through J1PXC2)
from the 316-3 waste site. These samples were analyzed for gross alpha, gross beta, gamma
emitting analytes, isotopic uranium, americium-241, curium-241, isotopic plutonium, nickel-63,
carbon-14, tritium, VOA, SVOA, PCBs, TPH-Dx, PAHs, ICP metals, mercury, cyanide, anions
(by Method 300.0 and 353.2), and pH and mercury. SDG KP0123 was submitted for third party
validation. Minor deficiencies are as follows:

In the PAH analysis, naphthalene was detected in the method blank (MB). Third-party
validation qualified naphthalene results in the impacted samples (J1PX95 through JIPX98,
JlPXCO through JlPXC2) as undetected and applied "U" flags. The data are usable for
decision-making purposes.

In the SVOA, LCS recoveries for 2,4-dinitrophenol (25%), 4,6-dinitro-2-methylphenol (41%),
4-chlolroanaline (49%), and pentachlorophenol (43%) are outside the QC range. Third-party
validation qualified all results for these analytes in SDG KP0123 as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the SVOA, MS recoveries for 1,2,4-trichlorobenzene (46%), 1,3-dichlorobenzene(48%),
1,4-dichlorobenzene (49%), 2,4-dimethylphenol (49%), 4-chloroanaline (49%),
hexachlorobutadiene (48%), hexachlorocyclopentadiene (41%), hexachloroethane (47%),
nitrobenzene (49%), and pentachlorophenol (41%) are outside the QC range. Third-party
validation qualified all results for these analytes in SDG KP0123 as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the SVOA, MSD recoveries 2,4-dimethylphenol (47%), 4-chloroanaline (45%), and
pentachlorophenol (41%) are outside the QC range. Third-party validation qualified all results
for these analytes in SDG KPO 123 as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the SVOA, a surrogate recovery in sample JlPX96 is outside the QC range. Third-party
validation qualified the associated analytes (2,4-dichlorophenol, 2,4,6-trichlorophenol,
2,4,5-trichlorophenol, pentachlorophenol, bis(2-chloroethyl)ether, bis(2-chloroisopropyl)ether,
bis(2-chloroethoxy)methane, 4-chlorophenyl phenyl ether, and 4-bromophenyl phenyl ether) as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the SVOA, a surrogate recovery in sample J1PX99 is outside the QC range. Third-party
validation qualified the associated analytes (2-chlorophenol, 2,4-dichlorophenol, and
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4-chloro-3-methyl phenol) as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the SVOA, the relative percent difference (RPD) calculation for pentachlorophenol (53%) is
above the QC range. Third-party validation qualified all pentachlorophenol result in
SDG KP0123 as estimated with "J" flags. Estimated data are usable for decision-making
purposes.

In the Method 300.0 anions analysis, holding times were exceeded by more than twice the
specified holding time for nitrate, nitrite, and orthophosphate. The nondetected results for these
analytes are discussed above in the Major Deficiencies section. Third-party validation qualified
the detected results for these analytes as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the Method 300.0 analysis, the holding time was exceeded by less than twice the specified
holding time for sulfide. Third-party validation qualified all sulfide results in SDG KPO 123 as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the pH analysis, the holding time was exceeded. Third-party validation qualified all pH
results in SDG KPO 123 as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the TPH-dx analysis, an MS recovery (152%) is above the QC range. Third-party validation
qualified the associated sample (J1PX99 and J1PXCO) results as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the TPH-dx analysis, no MS, MSD, or LCS was prepared for the motor oil range results.
Third-party validation qualified all of the motor oil range results in SDG KPO123 as estimated
with "J" flags. Estimated data are usable for decision-making purposes.

In the TPH-Dx analysis, the RPD calculated for TPH-Dx are outside the QC limits. Third-party
validation qualified all TPH-Dx results in SDG KPO 123 as estimated with "J" flags. Estimated
data are usable for decision-making purposes.

In the ICP metals analysis, the MS recovery for antimony (42%) is outside the QC limits.
Third-party validation qualified all antimony results in SDG KPO 123 as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the LCS recoveries for aluminum (153%), antimony (47.2%), and
silicon (269%) are outside the QC limits. Third-party validation qualified all associated data as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the PCB analysis, the MS recovery for aroclor-1260 (513%) is above the QC range.
Third-party validation qualified all aroclor- 1260 data in SDG KPO 123 as estimated with "J"
flags. Estimated data are usable for decision-making purposes.
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In the isotopic uranium and curium-242 analyses, no LCS was prepared for uranium-235 or
curium-242. Third-party validation qualified all uranium-235 and curium-242 results in

SDG KPO 123 as estimated with "J" flags. Estimated data are usable for decision-making
purposes.

In the tritium and carbon-14 analysis, no MS was prepared for these analytes. Third-party
validation qualified all tritium and carbon-14 results in SDG KP0123 as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the VOA, the MS (27%) and MSD (12%) recoveries for methylene chloride are outside the
QC limits. Third-party validation qualified all methylene chloride results, except for J1PXC2, as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the VOA, the MS (174%) and MSD (167%) recoveries for tetrachloroethane are outside the
QC limits. Third-party validation qualified all tetrachloroethane results, except for JIPXC2, as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the VOA, the RPD calculated for methylene chloride (80%) is outside the QC range.
Third-party validation qualified all methylene chloride results, except for J1PXC2, as estimated
with "J" flags. Estimated data are usable for decision-making purposes.

In the VOA, a surrogate recovery in sample J1PX99 is outside the QC range. Third-party
validation qualified the methylene chloride result in J1PX99 as estimated with a "J" flag.
Estimated data are usable for decision-making purposes.

SDG KPO125

This SDG comprises one soil sample (J1PXC3) from the 316-3 waste site. This sample was
analyzed for gross alpha, gross beta, gamma emitting analytes, isotopic uranium, americium-241,
curium-241, isotopic plutonium, nickel-63, carbon-14, tritium, VOA, SVOA, PCBs, TPH-Dx,
PAHs, ICP metals, mercury, cyanide, anions (by Method 300.0 and 353.2), and pH and mercury.
Minor deficiencies are as follows:

In the isotopic plutonium analysis, the final plating solution was split to allow other analysis
resulting in a low tracer yield. However, this discrepancy is explained by the reduced solution
volume and does not indicate any problems with the analytical methodology or equipment. The
data are usable for decision-making purposes.

In the isotopic uranium and curium-242 analyses, no LCS was prepared for uranium-235 or
curium-242. These data may be considered estimated. Estimated data are usable for
decision-making purposes.

In the tritium and carbon-14 analysis, no MS was prepared for these analytes. These data may be
considered estimated. Estimated data are usable for decision-making purposes.
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In the SVOA, 30 of 128 MS/MSD recoveries are outside the QC limits with several that were
unrecoverable. The laboratory determined that these results are due to matrix interference and
do not indicate a problem with the analytical system. The associated LCS results are acceptable.
These data may be considered estimated. Estimated data are usable for decision-making
purposes.

In the PAH analysis, the MS recovery for acenaphthylene (46%) is outside the QC limits.
Acenaphthylene data for sample JIPCX3 may be considered estimated. Estimated data are
usable for decision-making purposes.

In the ICP metals analysis, the MS recovery for antimony (128%) is outside the QC limits. This
may suggest a high bias in the antimony results. Results for antimony may be considered
estimated. High biased or estimated data are usable for decision-making purposes.

In the Method 300.0 anions analysis, holding times were exceeded by more than twice the
specified holding time for nitrate, nitrite, and orthophosphate. The nondetected results for these
analytes are discussed above in the Major Deficiencies section. The detected results for these
analytes may be considered estimated. Estimated data are usable for decision-making purposes.

In the Method 300.0 analysis, the holding time was exceeded by less than twice the specified
holding time for sulfide. All sulfide results may be considered estimated. Estimated data are
usable for decision-making purposes.

In the pH analysis, the holding time was exceeded. All pH results may be considered estimated
with "J" flags. Estimated data are usable for decision-making purposes.

SDG KP0127

This SDG comprises one soil samples (J1PXC4) from the 316-3 waste site. This sample was
analyzed for gross alpha, gross beta, gamma emitting analytes, isotopic uranium, americium-241,
curium-241, isotopic plutonium, nickel-63, carbon-14, tritium, VOA, SVOA, PCBs, TPH-Dx,
PAHs, ICP metals, mercury, cyanide, anions (by Method 300.0 and 353.2), and pH and mercury.
Minor deficiencies are as follows:

In the isotopic plutonium analysis, the final plating solution was split to allow other analysis
resulting in a low tracer yield. However, this discrepancy is explained by the reduced solution
volume and does not indicate any problems with the analytical methodology or equipment. The
data are usable for decision-making purposes.

In the isotopic uranium and curium-242 analyses, no LCS was prepared for uranium-235 or
curium-242. These data may be considered estimated. Estimated data are usable for
decision-making purposes.

In the tritium and carbon- 14 analysis, no MS was prepared for these analytes. These data may be
considered estimated. Estimated data are usable for decision-making purposes.
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In the VOA, surrogate recoveries and many MS/MSD recoveries for sample JlPXC4 are above
the QC range. These results suggest a high bias in the VOA sample data for JlPXC4. All VOA
data for sample J1PXC4 may be considered estimated. High biased or estimated data are usable
for decision-making purposes.

In the SVOA, eight MS/MSD recoveries are below the QC limits as are the surrogates associated
with these results. The LCS results are all within QC limits. The laboratory has determined that
these results are due to matrix interference. These data may be considered estimated. Estimated
data are usable for decision-making purposes.

In the SVOA, RPDs calculated between the MS and MSD for 2,4-dinitrophenol (42%),
3,3'-dichlorbenzidine(68%), and 4-chloroanaline (63%), are above the QC limit (30%). Elevated
RPDs in environmental samples are generally attributed to natural heterogeneities in the sample
matrix. Results for these analytes may be considered estimated. Estimated data are usable for
decision-making purposes.

In the PCB analysis, the surrogate tetrachloro-meta-xylene recovered outside the QC range at
48%. The laboratory notes that this surrogate is more volatile than the target analytes (PCBs)
and that the other surrogate is less volatile and within the QC range. The laboratory, therefore,
concludes that the low recovery of tetrachloro-meta-xylene is a result of the concentration of the
sample extract. The PCB data for sample J 1 PXC4 may be considered estimated. Estimated data
are usable for decision-making purposes.

In the TPH-Dx analysis, the laboratory notes that the chromatogram does not have the
characteristic pattern associated with either diesel range or motor oil range hydrocarbons, but is
likely due to a heavier fuel oil. The diesel range and motor oil range results may be considered
estimated. Estimated data are usable for decision-making purposes.

In the TPH-Dx analysis, the diesel range MS (13%) is outside the QC range. However, the MSD
and LCS results are within the QC range. This result is likely due to heterogeneities in the native
sample matrix from which the MS was prepared. There is no impact on the field sample data.
The data are usable for decision-making purposes.

In the PAH analysis, several MS/MSD recoveries are outside the QC range. The sample
contained numerous target and nontarget analytes and required a five-fold dilution to perform the
analysis. The discrepancies in the MS/MSD recoveries are due to interferences from these
analytes. The PAH data for sample J1PXC4 may be considered estimated. Estimated data are
usable for decision-making purposes.

In the ICP metals analysis, the MS recovery for antimony (30.5%) is outside the QC limits.
Results for antimony may be considered estimated. Estimated data are usable for
decision-making purposes.

In the Method 300.0 anions analysis, holding times were exceeded by more than twice the
specified holding time for nitrate, nitrite, and orthophosphate. The nondetected results for these
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analytes are discussed above in the Major Deficiencies section. The detected results for these
analytes may be considered estimated. Estimated data are usable for decision-making purposes.

In the Method 300.0 analysis, the holding time was exceeded by less than twice the specified
holding time for sulfide. All sulfide results may be considered estimated. Estimated data are
usable for decision-making purposes.

In the pH analysis, the holding time was exceeded. All pH results may be considered estimated
with "J" flags. Estimated data are usable for decision-making purposes.

SDG KP0134

This SDG comprises four soil samples (J1PXC5 through JIPXC8) from the 316-3 waste site.
These samples were analyzed for gross alpha, gross beta, gamma emitting analytes, isotopic
uranium, americium-241, curium-241, isotopic plutonium, nickel-63, carbon-14, tritium, VOA,
SVOA, PCBs, TPH-Dx, PAHs, ICP metals, mercury, cyanide, anions (by Method 300.0 and
353.2), and pH and mercury. Minor deficiencies are as follows:

In the isotopic plutonium analysis, the final plating solution was split to allow other analysis
resulting in a low tracer yield. However, this discrepancy is explained by the reduced solution
volume and does not indicate any problems with the analytical methodology or equipment. The
data are usable for decision-making purposes.

In the isotopic uranium and curium-242 analyses, no LCS was prepared for uranium-235 or
curium-242. These data may be considered estimated. Estimated data are usable for
decision-making purposes.

In the tritium and carbon-14 analysis, no MS was prepared for these analytes. These data may be
considered estimated. Estimated data are usable for decision-making purposes.

In the VOA, numerous surrogate, and MS/MSD recoveries were outside the QC range. The
sample matrix consisted of black charcoal like substance. The laboratory reanalyzed these
samples with similar results. Discrepancies in these recoveries are likely due to matrix
interference by the charcoal. All VOA results for SDG KP0134 may be considered estimated.
Estimated data are usable for decision-making purposes.

In the VOA, the LCS recoveries for 1,2-dichloroethane (136%) and acetone (241%) are above
the QC range. This suggests a high bias in the field sample data for these analytes. However,
these analytes were not detected in the field samples. Therefore, there is no impact to the field
sample data. The data are usable for decision-making purposes.

In the SVOA, two of five surrogate recoveries in sample J 1 PXC5 are outside the QC range. The
SVOA results for sample J1PXC5 maybe considered estimated. Estimated data are usable for
decision-making purposes.
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In the SVOA, the LCS recovery for 2,4-dinitrophenol (11%) is outside the QC limits. Results
for phenols can be erratic. All 2,4-dintirophenol results for SDG KP0134 may be considered
estimated. Estimated data are usable for decision-making purposes.

In the PCB analysis, the surrogate tetrachloro-meta-xylene recovered outside the QC range at
47% in sample J1PXC8. The laboratory notes that this surrogate is more volatile than the target
analytes (PCBs) and that the other surrogate is less volatile and within the QC range. The
laboratory, therefore, concludes that the low recovery of tetrachloro-meta-xylene is a result of
the concentration of the sample extract. The PCB data for sample J 1 PXC8 may be considered
estimated. Estimated data are usable for decision-making purposes.

In the PCB analysis, due to a laboratory error the MS/MSD, were not spiked. All PCB results in
SDG KPO134 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the TPH-Dx analysis, the laboratory notes that the chromatogram for sample J1PCX5 does not
have the characteristic pattern associated with either diesel range or motor oil range
hydrocarbons, but is likely due to a heavier fuel oil. The diesel range and motor oil range results
may be considered estimated. Estimated data are usable for decision-making purposes.

In the PAH analysis, the MSD recovery for acenaphthylene (141%) is outside the QC range.
This result suggests a high bias in the field sample data for acenaphthylene. Data in
SDG KP0134 for acenaphthylene may be considered estimated. High biased or estimated data
are usable for decision-making purposes.

In the ICP metals analysis, the MS recovery for antimony (30.4%) is outside the QC limits.
Results for antimony may be considered estimated. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, the RPDs calculated for molybdenum (37.3%) and mercury (45.7%)
are outside the QC limits. Molybdenum and mercury results in SDG KP0134 may be considered
estimated. Estimated data are usable for decision-making purposes.

In the Method 300.0 anions analysis, holding times were exceeded by more than twice the
specified holding time for nitrate, nitrite, and orthophosphate. The nondetected results for these
analytes are discussed above in the Major Deficiencies section. The detected results for these
analytes may be considered estimated. Estimated data are usable for decision-making purposes.

In the Method 300.0 analysis, the holding time was exceeded by less than twice the specified
holding time for sulfide. All sulfide results may be considered estimated. Estimated data are
usable for decision-making purposes.

In the pH analysis, the holding time was exceeded. All pH results may be considered estimated
with "J" flags. Estimated data are usable for decision-making purposes.
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Summary

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed
above, are a potential for any analysis. The number and types seen in the data set are within
expectations for the matrix types and analyses performed. The DQA review of the 316-3 waste
site investigative sampling data found that the analytical results are accurate within the standard
errors associated with the analytical methods, sampling, and sample handling. The DQA review
for 316-3 waste site concludes that the reviewed data are of the right type, quality, and quantity
to support the intended use. The analytical data were found acceptable for decision-making
purposes. The investigative sample analytical data are stored in the Environmental Restoration
project-specific database prior to being submitted for inclusion in the Environmental Information
System database. The investigative sample analytical data are also summarized in Appendix B.
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